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Source  of  Data 


This  report  is  based  on  data  obtained  from  farm 
business  records  on  6,000  Illinois  farms.  It  is  the  39th 
in  a  series  of  annual  summaries  of  such  records  ob- 
tained from  farmers  cooperating  with  the  Department 
of  Agricultural  Economics  and  the  Illinois  Farm  Bu- 
reau Farm  Management  Service. 

At  present  about  1  out  of  every  10  full-time  com- 
mercial farmers  (farmers  with  $10,000  or  more  of 
gross  sales)  in  Illinois  is  enrolled  in  this  service.  The 
service  has  grown  steadily,  and  in  1964  there  were  10 
associations  in  102  counties  served  by  37  full-time 
fieldmen. 


Year 


A  ssocia- 
tions 


Counties 
partici- 
pating 


Fieldmen 
employed 


Farmers 
enrolled 


1940 

3 

23 

3 

680 

1945 

8 

54 

9 

1,830 

1950 

8 

59 

15 

2,760 

1955 

9 

89 

24 

4,501 

1960 

10 

100 

33 

5,494 

1964 

10 

102 

37 

6,210 

Participation  in  this  farm  business  analysis  service 
is  voluntary,  and  cooperating  farmers  pay  a  fee  for  the 
services  received. 

Over  95  percent  of  the  6,000  farms  in  this  report 
fall  within  the  size  of  business  of  Economic  Classes  I, 
II,  and  III,  as  defined  in  the  1959  Census  of  Agricul- 
ture. These  three  classes  include  farms  selling  $10,000 
or  more  of  farm  products  per  year. 

The  segment  of  Illinois  agriculture  that  includes 
Economic  Class  I,  II,  and  III  farms  is  often  referred 
to  as  "commercial  farming."  In  1959  commercial  farms 
represented  40  percent  of  the  total  number  of  farms 
and  63  percent  of  the  land  area;  they  produced  79  per- 
cent of  the  value  of  products  sold  from  Illinois  farms. 


Although  the  record-keeping  farms  are  largely 
within  the  first  three  economic  classes,  they  are  not 
proportionately  distributed  among  the  groups.  Farms 
are  identified  as  Economic  Class  I  if  they  sell  more 
than  $40,000  worth  of  products  a  year.  In  1959,  the 
Census  of  Agriculture  identified  5,699  Illinois  farms  in 
Economic  Class  I.  Almost  one-fourth  of  these  farms 
were  enrolled  in  the  Illinois  Farm  Bureau  Farm  Man- 
agement Service  program.  There  were  38,848  Eco- 
nomic Class  III  farms  in  the  1959  Census  of  Agri- 
culture (farms  with  sales  ranging  from  $10,000  to 
$19,999) ;  only  3.7  percent  of  these  farms  were  enrolled 
in  the  record-keeping  program. 

The  data  presented  in  this  report  are  group  aver- 
ages identified  by  size  of  business,  type  of  farm,  and 
quality  of  soil  found  on  the  farm.  Where  segments  of 
Illinois  agriculture  are  identified  by  these  criteria,  the 
data  from  record-keeping  farms  may  be  used  with 
reasonable  confidence,  even  though  the  record-keeping 
farms  as  a  group  do  not  represent  a  cross-section  of  all 
commercial  farms  in  the  state. 

The  farm  management  program  on  which  this  re- 
port is  based  is  designed  to  aid  Illinois  farmers  in  two 
ways:  (1)  through  the  individual  farm  business  anal- 
ysis provided  to  the  farmers  who  are  active  members 
of  the  program  and  (2)  through  the  comprehensive  in- 
formation provided  to  farm  management  extension  and 
research  workers  and  other  individuals  working  with 
and  assisting  Illinois  farmers  with  the  problems  result- 
ing from  a  changing  and  dynamic  agriculture. 

This  report  provides  current  information  on  pro- 
duction, costs,  income,  and  investments  in  the  farm 
business  for  different  groups  of  farms  and  farm  enter- 
prises. Some  specific  uses  for  these  data  are  to  provide 
physical  and  dollar  measures  of  performance  on  indi- 
vidual farms,  guides  for  planning  farming  operations, 
and  data  for  financial  budgeting  and  planning. 


Organization  of  the  Report 


Except  for  a  comparison  of  cost  and  income 
changes  on  selected  samples  of  farms,  this  report  con- 
tains annual  data  for  the  calendar  year  1963,  including 
descriptive  facts,  inputs  or  costs,  and  output  or  income 
data  about  the  farms  and  their  livestock  enterprises. 

The  incomes  reported  in  Tables  1  through  3  for 
four  types  of  farms  in  northern  Illinois  and  three  types 
in  southern  Illinois  are  indicative  of  the  income,  costs, 
and  farm  earnings  experienced  in  1963  by  selected  seg- 
ments of  Illinois  farms.  Similar  data  for  1962  and  a 
13-year  average  provide  a  comparison  with  other  years. 

Data   for  all  the  major  livestock  enterprises   for 


1963  are  included  in  Tables  4  through  11.  Because  a 
large  proportion  of  the  feed  grains  and  roughage  pro- 
duced on  Illinois  farms  is  marketed  through  livestock, 
the  margins  of  income  from  livestock  enterprises  are 
important  in  interpreting  the  economic  results  of  farm- 
ing operations. 

Tables  13  through  17  report  costs,  returns,  financial 
summaries,  investments,  land  use,  and  crop  yields  for 
several  sizes  and  types  of  farms  in  northern  and  south- 
ern Illinois.  The  definitions  of  terms  and  accounting 
measures  that  precede  these  tables  will  aid  in  using 
the  data. 


SUMMARY  OF  ILLINOIS  FARM  BUSINESS  RECORDS,  1963 


Income  changes  on  Illinois  farms 

Comparative  costs  and  returns  between  years  and 
among  major  types  of  farming  in  northern  and  south- 
ern Illinois  are  reported  in  Tables  1  to  3.  The  separa- 
tion of  farms  into  northern  and  southern  Illinois  is 
based  on  soil-type  regions  and  divides  the  state  approx- 
imately on  an  east-west  line  from  Mattoon  to  Jackson- 
ville. The  sample  of  farms  ranged  between  180  and 
259  acres  in  size  and  averaged  about  220  acres.  Labor 
used  on  this  size  group  of  farms  averaged  14  months 
on  grain  farms,  16  months  on  hog  and  beef  farms,  and 
20  months  on  dairy  farms.  The  data  in  these  tables  are 
presented  as  an  owner-operated  type  of  tenure  arrange- 
ment. Landlord  and  tenant  shares  of  the  business  were 
combined  where  farms  were  leased. 

Size  of  farm,  type  of  farm,  quality  of  soil,  and 
managerial  inputs  were  held  reasonably  constant  over 
time  by  the  sampling  procedure  used  in  selecting  farms 
within  each  type  of  farm.  Variations  between  1962, 
1963,  and  the  13-year  average  are  due  to  changes  in 
farm  prices  and  costs,  weather,  and  internal  farming 
adjustments  made  within  each  system  of  farming.  The 
data  in  these  tables  are  particularly  helpful  for  evalu- 
ating changes  in  farm  costs  and  returns  within  a  par- 
ticular size  and  type  of  farm  and  making  comparisons 
between  types  of  farming.  The  data  do  not  reflect 
over-all  farming  adjustments  resulting  from  farm  en- 
largement or  major  changes  in  resource  use. 

The  farm  and  family  earning  measure  includes  re- 
turns to  the  farm  family  for  all  unpaid  labor,  interest 
on  invested  capital,  and  managerial  inputs  used  in 
farming.  Changes  in  value  of  farm  inventories  and 
value  of  farm  products  consumed  are  included  as  in- 
come. Farm  and  family  earnings  are  calculated  by 
accounting  methods  that  are  generally  comparable  to 
the  accrual  method  of  calculating  taxable  farm  income 
for  federal  income  tax.  Important  differences  in  ac- 
crual income  tax  accounting  methods  are  the  provision 
for  capital  gains  on  livestock  sales  and  the  inclusion  of 
interest  paid  as  a  farm  expense. 

Accounting  procedures  used  did  not  reduce  capital 
purchases  by  the  amount  of  the  investment  credit  al- 
lowed on  the  federal  income  tax.  The  credit  was  in- 
cluded with  regular  depreciation  in  order  to  account 
for  all  expenditures  in  the  capital  accounts.  It  is  esti- 
mated that  this  credit  averaged  about  $150  to  $200  per 
farm  in  1963,  and  was  recovered  at  the  time  income 
taxes  were  paid. 


The  cash  balance  figure  is  the  amount  available  to 
pay  for  living  costs,  income  and  social  security  taxes, 
interest,  and  debt  repayment  and  to  add  to  savings. 
Purchases  of  new  capital  investments  for  the  farm 
business  have  been  included  with  total  cash  expendi- 
tures. Although  the  cash  balance  figure  reflects  the 
cash  position  of  the  farm  business,  it  is  influenced  by 
purchase  and  sale  transactions  of  feed  and  livestock. 
Also,  new  capital  investments  may  exceed  or  fall  short 
of  the  depreciation  charges  made  in  calculating  farm 
and  family  earnings. 

The  investment  per  farm  is  for  January  1  of  each 
year.  Physical  quantities  of  grain  and  livestock  are 
valued  at  farm  market  prices.  Machinery,  buildings, 
soil  fertility,  and  auto  are  valued  at  remaining  capital 
cost;  that  is,  original  cost  less  depreciation  charged  to 
date.  Land  is  priced  at  current  values.  A  basic  value 
is  established  for  each  farm,  based  on  a  soil  produc- 
tivity rating  and  is  adjusted  to  a  current  value  each 
year  using  an  index  of  land  prices  in  Illinois. 

Figs.  1  and  2  show  year-by-year  changes  in  farm 
and  family  earnings  on  the  combined  types  of  farms 
for  northern  and  southern  Illinois.  The  difference  be- 
tween farm  and  family  earnings  and  the  unpaid  labor 
charge  and  interest  on  investment  represents  residual 
returns  to  management.  When  management  returns  are 
negative,  farm  and  family  earnings  were  not  enough 
to  pay  hired  man's  wages  on  that  part  of  the  labor 
provided  by  the  operator  and  his  family,  and  to  pay 
interest  on  the  dollars  invested  in  the  farm  business. 

The  cyclical  pattern  of  management  returns  for 
these  groups  of  Illinois  farms  has  been  closely  related 
to  the  level  of  crop  yields  and  livestock  prices,  particu- 
larly for  hogs  and  beef  cattle.  For  example,  Fig.  1 
indicates  negative  management  returns  on  northern 
Illinois  farms  in  1955,  1959  and  1963.  These  years 
coincide  with  low  hog  and  cattle  prices.  Fig.  2  illus- 
trates the  effect  of  drouth  and  resulting  low  crop  yields 
in  southern  Illinois  in  1954,  and  good  crop  yields  in 
1956. 

Farming  adjustments 

During  the  1951-1963  period  covered  in  Figs.  1  and 
2,  Illinois  farms  have  made  many  major  adjustments. 
One  of  the  most  apparent  changes  has  been  an  increase 
in  acres  per  farm.  The  sampling  procedure  used  for 
Tables  1,  2,  and  3  restricts  farms  to  a  specific  size 
range.    In  a  separate  study  made  for  the   1951-1962 


Table  1.  —  Average  Selected  Total  Farm  Items  on  Northern  Illinois  180-259  Acre  Farms,  1963 


Grain  farms 


Items 


1963 


1962 


1951-63 
average 


Number  of  farms 124 

Total  acres 228 

Soil-productivity  rating 81 

Total  cash  sales 324,034 

Less  purchased  feed  and  livestock..  3,024 

Net  cash  sales 21,010 

Inventory  change 31 

Farm  products  consumed 113 

Value  of  farm  production 21 ,  154 

Cash  operating  expenses £  7,926 

Annual  depreciation 2,712 

Farm  and  family  earnings 10,516 

Unpaid  labor  charge 2 ,862 

Returns  to  capital  and  management.  .  7,654 

Interest  charge  on  capital 5,559 

Management  returns 2,095 

Total  cash  income* £24, 129 

Total  cash  expenditures8 14,140 

Cash  balance 9,989 

FARM  INVESTMENT 

Livestock  inventory 4, 141 

Grain  inventory 10,777 

Remaining  capital  cost  in: 

Machinery 5,673 

Buildings  and  fence 9,209 

Soil  fertility 175 

Auto 682 

Value  of  land  (current  basis) 100,657 

Total  farm  investment 131,314 

a  Includes  sales  or  purchases  of  capital  items. 


112 


120 


227 
81 

£22,710 
3,865 

18,845 

1,004 

104 

19,953 

£  7,489 
2,604 
9,860 

2,730 
7,130 
5,310 
1,820 

£22,768 
13,575 


3,751 
10,316 

4,873 

9,832 

289 

656 

95,598 

125,315 


225 
81 

£19,114 
2,880 

16,234 
693 
186 

17,113 

£  6,001 
2,434 
8,678 

2,489 
6,189 
4,728 
1,461 

£19,222 
11,341 


9,193         7,881 


4,009 
8,890 

5,305 

9,534 

448 

714 

82,470 

111.370 


Hog  farms 


1963 


1962 


1951-63 
average 


128 


147 


134 


224 
76 

£35,110 
13,019 

22,091 

-648 

179 


£  9,689 
3,708 
8,225 

2,969 
5,256 
5,874 
-618 

£35,156 
27,064 


13,997 
10,279 

6,744 

15,364 

206 

675 

87,778 

135,043 


220 
76 

£34,820 
13,434 

21,386 

1,780 

196 


220 
76 

£29,985 
11,447 

18,538 
846 
276 


21,622   23,362   19,660 


£  9,200 

3,394 

10,768 

2,853 
7,915 
5,397 
2,518 

£34,906 
26,339 


£  7,259 
2,988 
9,413 

2,684 
6,729 
4,920 
1,809 

£30,170 
22,097 


8,092         8,567         8,073 


12,557 
10,008 

6,247 

12,639 

335 

688 

81,853 

124,327 


11,543 
8,940 

6,475 

11,959 

473 

740 

72,890 

113,020 


Dairy  farms 


1963 


1962 


1951-63 
average 


55 


61 


49 


219 

72 

£28,530 
5,600 

22,930 
46 

273 


£10,358 
3,994 
8,897 

3,245 

5,652 

5,731 

-79 

£28,709 

19,306 

9,403 


13,074 
8,021 

7,905 

20,565 

225 

667 

80,225 

130,682 


219 

71 

£26,829 
4,734 

22,095 
214 

327 


23,249       22,636 


£10,090 
3,969 


3,271 

5,306 

5,376 

-70 

£26,996 

18,342 

8,654 


12,945 
7,686 

7,595 

19,710 

259 

576 

73,443 

122,214 


217 
70 

£22,830 
4,449 

18,381 
510 
350 

19,241 

£  8,087 
3,269 


8,577         7,885 


2,943 

4,942 

4,617 

325 

£22,987 

16,283 

6,704 


10,073 
7,266 


7,243 

15,367 

319 

693 

64,515 

105,476 
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Farm  and  family  earnings 
and  management  returns  on 
northern  Illinois  farms,  180  to 
259  acres  in  size,  1951  to  1963. 
(Fig.  1) 


1951      1952     1953     1954    1955     1956     1957    1958     1959     I960    1961      1962    1963 


period,  a  sample  of  farms,  identified  by  farm  operator, 
was  studied  over  the  entire  period.  In  northern  Illinois, 
the  average  acres  per  farm  increased  about  15  percent 
from  1951-1953  to  1960-1962;  the  size  of  southern  Illi- 
nois farms  increased  by  12  percent. 

Other  farming  adjustments  were  more  intensive 
land-use  patterns,  increased  size  of  livestock  enterprises 
on  specialized  farms,  and  the  elimination  of  small  live- 
stock enterprises  on  general  farms.  Even  though  size 
of  farm  and  size  of  livestock  enterprises  have  in- 
creased, the  average  months  of  labor  per  farm  changed 
very  little  on  the  sample  of  identical  farms.  The  com- 
bined effect  of  increased  size  of  business  and  the  adop- 
tion of  output-increasing  technology  on  record-keeping 
farms  has  greatly  increased  output  per  man.  When 
measured  in  constant  dollars  (1957-1959  =  100),  out- 
put per  man  has  increased  by  60  percent  in  northern 
Illinois,  and  nearly  doubled  in  southern  Illinois.  If 
Illinois  farms  had  not  made  these  output-increasing 
adjustments,  average  farm  earnings  in  1963  would  not 
compare  nearly  as  well  with  earlier  years. 

Northern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on 
northern  Illinois  220-acre  grain  farms  increased  in 
1963  over  1962,  and  reached  a  level  about  21  percent 
above  the  1951- 1963  average  (Table  1).  The  earnings 
of  $10,516  in  1963  were  the  highest  since  1951. 
Weather  continued  to  be  a  factor  in  grain  farm  earn- 
ings in  1963.    High  crop  yields  and  improved  prices 


Table  2.  — Selected  Total  Farm  Items  on  180-259  Acre 
Northern  Illinois  Beef  Farms 

Items  1963  1962  1951-63 

average 

Number  of  farms 50  60  80 

Total  acres... _ ._ 225  216  221 

Soil-productivity  rating 75  76  77 

Total  cash  sales $51,997  £55,692  £43,005 

Less  purchased  feed  and  live- 
stock   29,858  36,504  24,549 

Net  cash  sales 22,139  19,188  18,456 

Inventory  change —4,631  6,131  529 

Farm  products  consumed 245  288  294 

Value  of  farm  production 17,753  25,607  19,279 

Cash  operating  expenses $  9,086  £  9,584  £  7,598 

Annual  depreciation 4,038  4,212  3,407 

Farm  and  family  earnings 4,629  11,811  8,274 

Unpaid  labor  charge 2,966  2,777  2,600 

Returns  to  capital  and  manage- 
ment   1,663  9,034  5,674 

Interest  charge  on  capital 6,937  6,602  5,770 

Management  returns —5,274  2,432  —96 

Total  cash  income8 £52,153  £55,759  £43,313 

Total  cash  expenditures* 43,033  50,433  36,032 

Cash  balance 9,120  5,326  7,281 

FARM  INVESTMENT 

Livestock  inventory 30,164  26,370  20,988 

Grain  inventory 11,241  11,112  10,507 

Remaining  capital  cost  in: 

Machinery 7,388  7,350  7,040 

Buildings  and  fence 18,000  20,298  15,612 

Soil  fertility 135  202  454 

Auto 708  669  790 

Value  of  land  (current  basis).  .  .  88,882  82,542  75,000 

Total  farm  investment 156,518  148,543  130,391 

a  Includes  sales  or  purchases  of  capital  items. 
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Farm  and  family  earnings 
and  management  returns  on 
southern  Illinois  farms,  180  to 
259  acres  in  size,  1951  to  1963. 
(Fig.  2) 
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for  grains  were  major  factors  causing  earnings  to  in- 
crease on  northern  Illinois  grain  farms. 

Cash  operating  expenses  per  farm  continued  to  in- 
crease on  grain  farms,  especially  dollars  spent  for 
fertilizer,  and  in  1963  were  32  percent  above  the  aver- 
age cash  operating  expenses  for  the  1951-1963  period. 
Annual  depreciation  expenses  charged  against  grain 
farms  have  not  increased  as  rapidly  as  cash  expenses. 
The  total  investment  per  farm  in  1963  for  this  sample 
of  grain  farms  was  over  $131,000.  These  farms  em- 
ployed an  average  of  13.9  months  of  labor. 

Hog  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  hog  farms  dropped  from  $10,768  per  farm 
in  1962  to  $8,225  in  1963  (Table  1).  Although  crop 
yields  continued  at  record  high  levels,  lower  prices  for 
hogs  sold  were  an  important  factor  in  lower  farm  earn- 
ings on  hog  farms.  The  average  market  price  for  hogs 
in  1963  was  $14.86  per  hundred  pounds,  compared  with 
$16.30  in  1962. 

Value  of  inventories  on  hog  farms  was  $648  lower 
at  the  end  of  1963  than  on  January  1,  1963.  This 
change  in  inventory  value  was  largely  a  result  of  lower 
hog  prices  at  the  December  31  inventory  date.  Since 
the  hogs  inventoried  on  December  31  were  sold  in 
1964  at  price  levels  comparable  to  inventory  prices,  the 
reduced  income  anticipated  by  inventory  prices  later 
materialized. 

Cash  operating  expenses  and  depreciation  charges 
continued  to  increase  in  1963  over  1962.  In  1963  cash 
expenses  and  depreciation  were  31  percent  above  the 
1951-1963  average.  Investment  per  farm  was  over 
$135,000  in  1963  with  15.9  months  of  labor  employed 
on  this  sample  of  farms. 

Hog  farms  have  become  more  specialized  in  recent 
years.  The  average  litters  of  hogs  produced  per  farm 
increased  on  220-acre  northern  Illinois  hog  farms  from 
43  in  1951  to  82  in  1963.  The  increase  in  hog  produc- 
tion was  a  net  addition  to  the  farm  business  and  did 
not  replace  other  livestock  enterprises.  Over  this  same 
period,  the  months  of  labor  per  farm  have  decreased 
from  19.3  in  1951  to  15.9  in  1963. 

Dairy  farms.  Farm  and  family  earnings  on  the 
sample  of  northern  Illinois  dairy  farms  increased  from 
$8,577  in  1962  to  $8,897  in  1963  (Table  1).  The  in- 
crease in  earnings  on  northern  Illinois  dairy  farms  re- 
sulted largely  from  increased  sales  of  crops. 

Cash  operating  expenses  and  depreciation  on  220- 
acre  dairy  farms  were  26  percent  above  the  1951-1963 
average. 

The  average  number  of  dairy  cows  per  farm  has 
not  changed  appreciably  during  the  past  three  years. 
The  220-acre  northern  Illinois  dairy  farms  averaged 


37  dairy  cows  per  farm  in  1963,  38  cows  in  1961,  but 
only  25  cows  per  farm  in  1951. 

Beef  farms.  Northern  Illinois  beef  farms  experi- 
enced a  sharp  drop  in  farm  earnings  from  1962  to 
1963.  Farm  and  family  earnings  were  $11,811  in  1962, 
but  dropped  to  $4,629  in  1963  (Table  2). 

Most  of  the  drop  in  farm  earnings  showed  up  in  the 
form  of  a  decrease  in  the  value  of  livestock  inventories 
from  January  1  to  December  31,  1963.  The  drop  in 
inventory  resulted  from  lower  prices  paid  for  replace- 
ment feeder  cattle  and  lower  market  prices  for  cattle 
on  feed  at  the  end  of  1963. 

Cash  balance  per  farm  actually  increased  in  1963 
over  1962.  Because  the  calendar  year  accounting  period 
does  not  match  the  purchase  and  sale  period  in  cattle 
feeding,  cash  balance  per  farm  is  not  a  good  measure 
of  earned  income  unless  the  outstanding  debts  for  the 
purchase  of  feeder  cattle  are  accounted  for. 

Cash  operating  expenses  and  depreciation  were  ac- 
tually lower  in  1963  than  in  1962  on  northern  Illinois 
beef  farms.  This  was  the  only  type  of  northern  Illinois 
farm  to  show  a  decrease  in  farming  costs.  Evidently 
beef  cattle  farms,  feeling  the  effect  of  lower  cattle 
prices,  made  adjustments  in  cash  operating  expenses  to 
attempt  to  hold  expenses  in  line  with  the  anticipated 
reduction  in  net  farm  income. 

Southern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on 
southern  Illinois  220-acre  grain  farms  were  only  $5  per 
farm  lower  in  1963  than  in  1962  (Table  3).  Increased 
crop  inventories  from  excellent  crop  yields  in  1963 
were  offset  by  lower  cash  sales  of  livestock  products  on 
these  grain  farms. 

Cash  operating  expenses  and  depreciation  decreased 
from  1962  to  1963;  however,  1963  operating  costs  were 
14  percent  above  the  1951-1963  average. 

Hog  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  220-acre  hog  farms  continued  at  a  high 
level  in  1963  for  the  third  year  in  a  row  (Table  3). 
Farm  and  family  earnings  per  farm  in  1963  were  only 
$110  per  farm  below  1962,  and  48  percent  above  the 
1951  to  1963  average.  These  earnings  were  over  $1,100 
higher  than  on  hog  farms  of  a  comparable  size  in  the 
more  productive  soil  areas  of  northern  Illinois. 

Although  market  prices  for  hogs  were  lower  in 
1963  than  in  1962,  increased  sales  of  grain  crops  and 
increases  in  inventories  of  grain  offset  the  lower  in- 
come from  hog  sales.  Cash  operating  expenses  and 
depreciation  charges  in  1963  increased  by  13  percent 
over  1962.  However,  increased  value  of  farm  produc- 
tion nearly  offset  the  increased  costs  in  1963. 


Table  3.  —  Average  Selected  Total  Farm  Items  on  Southern  Illinois  180-259  Acre  Farms 


Grain  farms 


Items 


1963 


1962 


1951-63 
average 


Number  of  farms. 


20 


26 


37 


Total  acres 

Soil-productivity  rating. 


222 
33 


216 
39 


Total  cash  sales 315,592  £18,193 

Less  purchased  feed  and  livestock.  .        2,109  3,526 

Net  cash  sales 13,483  14,667 

Inventory  change 1,186  393 

Farm  products  consumed 138  152 

Value  of  farm  production 14,807  15,212 

Cash  operating  expenses £  5,989  £  6,252 

Annual  depreciation 2,025  2,162 

Farm  and  family  earnings 6,793  6,798 

Unpaid  labor  charge 2,860  2,669 

Returns  to  capital  and  management.  .        3,933  4,129 

Interest  charge  on  capital 2,271  2,572 

Management  returns 1,662  1,557 

Total  cash  income* #15,603  $18,248 

Total  cash  expenditures1 10,196  11,930 


222 
40 

£14,778 
2,518 

12,260 
791 
207 

13,258 

£  4,898 
2,118 
6,242 

2,414 
3,828 
2,317 
1,511 

£14,902 
9,830 


Cash  balance 5,407         6,318         5,072 

FARM  INVESTMENT 

Livestock  inventory 3 ,376 

Grain  inventory 4,473 


Remaining  capital  cost  in: 

Machinery 4,617 

Buildings  and  fence 4,772 

Soil  fertility 322 

Auto 608 

Value  of  land  (current  basis) 34,052 

Total  farm  investment 52,220 


3,172 
6,794 

5,287 

4,630 

268 

448 

38,540 

59,139 


2,974 
4,480 

5,425 

4,715 

504 

638 

34,498 

53,234 


Hog  farm: 

1963           1962 

1951-63 
average 

26               31 

38 

227 
37 

£30,208 
10,747 

19,461 
1,248 

174 

20,883 

£  8,692 
2,829 
9,362 

3,262 
6,100 
3,161 
2,939 

£30,363 

23,587 

6,776 


9,753 
6,092 

5,953 

9,576 

402 

453 

38,717 

70.946 


218 
38 

£28,573 
11,512 

17,061 

2,374 

247 

19,682 

£  7,598 
2,612 
9,472 

2,929 
6,543 
2,987 
3,556 

£28,636 

22,199 

6,437 


8,855 
7,193 

5,564 

7,582 

424 

598 

36,910 

67,126 


221 
37 

£20,658 
7,416 

13,242 
675 
308 


14,225 

£  5,665 
2,223 
6,337 

2,636 
3,701 
2,395 
1,306 

£20,740 

15,776 

4,964 

6,992 
4,719 

4,801 

5,859 

522 

610 

30,488 

53,991 


Dairy  farms 

1963 

1962 

1951-63 
average 

25 

23 

44 

217 
28 

£23,779 
4,765 

19,014 

2,136 

405 

21,555 

£  8,782 
3,557 
9,216 

3,346 
5,870 
2,903 
2,967 

£23,824 
18,313 


9,877 
4,540 

8,629 

9,907 

320 

459 

30,420 

64,152 


220 
30 

£23,782 
4,918 

18,864 
432 
363 

19,659 

£  8,276 
3,357 
8,026 

3,122 
4,904 
2,850 
2,054 

£23,818 
16,979 


215 
31 

£18,304 
4,026 

14,278 
796 
380 

15,454 

£  6,093 
2,674 
6,687 

2,972 
3,715 
2,371 
1,344 

£18,397 
13,765 


5,511         6,839         4,632 


8,775 
4,773 


8,304 

10,297 

498 

600 

29,699 

62,946 


6,716 
3,994 

6,840 

7,743 

471 

625 

26,298 

52,687 


a  Includes  sales  or  purchases  of  capital  items. 


Dairy  farms.  Farm  and  family  earnings  on  220- 
acre  southern  Illinois  dairy  farms  in  1963  were  $9,216, 
which  is  $1,190  above  the  earnings  figures  in  1962. 
The  1963  farm  and  family  earnings  on  dairy  farms 
were  the  highest  recorded  since  1951. 


Sizable  increases  in  grain  inventories  on  dairy 
farms  accounted  for  most  of  the  increase  in  net  farm 
income.  Cash  operating  expenses  and  depreciation  on 
dairy  farms  also  increased  during  1963  by  6  percent 
over  1962. 


LIVESTOCK  ENTERPRISES 


Table  4  shows  the  returns  per  $100  feed  fed  to 
various  livestock  enterprises  and  the  price  of  corn 
during  each  of  the  past  15  years.  Fifteen-year 
(1949-63)  averages  are  also  shown.  The  difference 
between  the  return  figure  and  $100  feed  cost  repre- 
sents the  margin  available  to  pay  cash  expenses  other 
than  feed,  labor,  depreciation  on  equipment,  and  inter- 
est on  investment,  and  also  to  provide  for  profit. 

The  margin  needed  to  cover  non-feed  costs  varies 
with  the  kind  of  livestock  and  depends  on  the  propor- 
tion of  total  production  costs  represented  by  feed.  The 
15-year  averages  represent  the  approximate  level  of 
returns  at  which  farmers  have  been  willing  to  main- 


tain livestock  production.  This  average  may  not  repre- 
sent break-even  returns  because  some  farmers  may 
discount  market  prices  for  some  resources  used  in  pro- 
ducing livestock.  If  a  farmer  already  has  facilities  for 
livestock,  he  need  only  cover  operating  costs  to  con- 
tinue production.  However,  when  he  views  livestock 
production  as  a  new  or  long-run  enterprise,  he  hopes  to 
cover  all  costs  —  fixed  and  variable  - —  or  he  may  not 
undertake  the  enterprise. 

As  individual  farmers  try  to  increase  profits,  they 
tend  to  curtail  livestock  production  when  returns  per 
$100  of  feed  fed  are  below  the  15-year  average  and  to 
increase  production  when  returns  are  above  the  aver- 


Table  4.  —  Returns  per  $100  Feed  Fed 
to  Different  Classes  of  Livestock 


Beef 

Dairy 

Feeder 

Native 

Feeder 

Yearly 

Year 

cow 

cow 

cattle 

sheep 

sheep 

Hogs 

Poultry 

price 

herds 

herds 

bought 

raised 

bought 

of  corn 

1949 

132 

175 

136 

142 

104 

144 

161 

$1.16 

1950 

169 

173 

170 

177 

182 

152 

122 

1.35 

1951 

170 

187 

142 

171 

111 

127 

137 

1.66 

1952 

99 

175 

86 

67 

44 

116 

116 

1.65 

1953 

64 

147 

81 

84 

113 

178 

148 

1.44 

1954 

95 

141 

126 

97 

119 

154 

104 

1.46 

1955 

94 

168 

106 

103 

100 

109 

142 

1.28 

1956 

103 

177 

117 

137 

108 

142 

133 

1.30 

1957 

134 

189 

143 

138 

113 

172 

136 

1.15 

1958 

162 

199 

144 

98 

47 

180 

142 

1.10 

1959 

147 

191 

112 

102 

61 

114 

123 

1.10 

1960 

129 

200 

117 

108 

122 

164 

157 

1.03 

1961 

139 

196 

116 

110 

108 

164 

150 

1.01 

1962 

149 

190 

148 

126 

112 

159 

144 

.98 

1963 

117 

171 

88 

126 

118 

131 

141 

1.11 

1949-63 

average 

127 

179 

122 

119 

104 

147 

137 

$1.25 

age.  This  tendency  on  the  part  of  producers  causes 
supplies  of  livestock  products  to  fluctuate. 

The  hog  enterprise  is  a  good  illustration.  Since 
1953  the  pattern  of  hog  returns  has  been  to  exceed  the 
15-year  average  for  two  to  three  years  and  then  to  fall 
below  for  one  year.  This  pattern  is  referred  to  as  the 
hog  cycle  and  is  related  to  the  supply  and  demand  for 
pork.  If  this  same  pattern  continues,  hog  returns  in 
1964  should  be  above  average. 

Feeder  cattle  returns  in  1963  were  the  lowest  since 
1952  and  1953,  when  they  averaged  $86  and  $81,  re- 
spectively. This  drop  may  induce  the  average  producer 
to  curtail  production  or  change  his  cattle  feeding  pro- 
gram. It  is  more  difficult  to  identify  cyclic  income 
movements  over  a  15-year  period  in  the  beef  cattle 
industry  because  it  is  more  complex  and  adjusts  more 
slowly  than  other  livestock  enterprises. 

Dairy  and  poultry  returns  fluctuate  less  than  beef 
cattle  returns  from  year  to  year.  In  both  enterprises, 
15-year  average  returns  are  below  the  margin  needed 
to  cover  all  fixed  and  variable  costs.  The  implication  is 
that  these  enterprises  compete  most  favorably  on  farms 
with  plentiful  labor,  capital,  and  management  resources 
that  have  few  alternative  uses. 

The  business  of  raising  livestock  is  very  competi- 
tive. Average  profit  margins  are  very  narrow.  Large 
numbers  of  farmers  are  willing  to  stay  in  business  as 
long  as  their  returns  cover  operating  costs.  Expansion 
plans  involving  large  investments  for  new  facilities 
should  be  based  on  estimated  returns  that  are  high 
enough  to  cover  all  costs.  Fluctuations  in  livestock  re- 
turns also  involve  a  risk  in  years  when  returns  are  low. 


Hog  enterprises 

The  information  in  Table  5  is  based  on  a  sample  of 
709  farms  farrowing  ten  or  more  litters  per  year. 
Farms  were  omitted  from  the  sample  if  the  number  of 
hogs  purchased  exceeded  10  percent  of  pigs  weaned. 
This  eliminated  from  the  sample  those  farms  with 
combined  farrowing  and  feeder-pig  operations.  Feeder- 
pig  enterprise  information  in  included  in  Table  6. 

Returns  per  $100  feed  fed  to  hogs  were  $131  in 
1963,  $16  below  the  1949-63  average.  The  fluctuation 
in  these  returns  above  and  below  the  15-year  average 
($12  above  in  1962)  is  related  to  changes  in  supplies 
of  and  demand  for  pork  and  to  the  price  of  corn.  The 
average  price  received  per  100  pounds  of  pork  in  1963 
was  $14.86  (see  Table  5),  or  $1.44  lower  than  in  1962. 
The  supply  of  pork  per  capita  in  1963  was  the  highest 
since  1959  and  1960.  The  yearly  average  price  of  corn 
fed  was  $1.11  per  bushel,  the  highest  price  since  1959 
(see  Table  4).  Higher  corn  and  protein  supplement 
prices  boosted  feed  costs  per  100  pounds  of  pork  pro- 
duced from  $9.90  in  1962  to  $10.68  in  1963. 


Table  5. 

—  Hog  Enterprises,  1963 

Items 

All  farms 

High- 
return 
farms 

Low- 
return 
farms 

Number  of  farms.  .  .  . 

709 

109 

156 

Average  per  farm 

Pounds  of  pork  produced .  .  108,191  115,456           87,871 

Totalreturns £15,158  £16,788         £11,676 

Value  of  feed  fed 11,553  10,659           10,537 

Returns  per  £100  feed  fed..  131  158                 111 
Returns  above  feed 

per  litter 55  89                   21 

Number  of  litters  farrowed  65  69                   54 

Pigs  farrowed  per  litter.  . .  8.9  9.2                 8.6 

Pigs  weaned  per  litter.  ..  .  7.3  7.6                  7.0 

Number  of  pigs  weaned. .  .  477  524                 383 
Number  that  died  after 

weaning 16  17                   18 

Pounds  of  death  loss 1,414  1,288             1,621 

Percent  of  pounds 

produced 1.3  1.1                 1.8 

Weight  per  hog  sold 235  235                 236 

Price  received  per  100 

pounds £       14.86  £       15.23     £       14.56 

Feed  cost  per  100  pounds 

produced 10.68  9.23             11.99 

Feed  per  100  pounds 
produced 

Farm  grains,  lb 347  308                 392 

Commercial  feeds,  lb.. . .  66  54                   71 

Total  concentrate,  lb.  413  362                 463 

Pasture  (pasture  days) .  .  1.0  1.0                   .9 
Cost  per  lOO  pounds  of 

commercial  feeds £         5.59  £         5.57     £         5.74 

Cost  per  100  pounds  of 

concentrates 2.55  2.51               2.56 


Table  6.  —  Feeder-Cattle  and  Feeder-Pig 
Enterprises,  1963 


Items 


Feeder 
cattle 


Feeder 
pigs 


111 


Number  of  farms 408 

Average  per  farm 

Total  pounds  produced 75,517 

Total  returns £12,503 

Value  of  feed  fed 14,133 

Returns  per  $100  feed  fed 88 

Pounds  of  death  loss 1 ,429 

Percent  of  pounds  produced 1.9 

Average  weight  purchased 573 

Price  paid  per  100  pounds $         24 .  80 

Price  received  per  100  pounds 23.00 

Feed  cost  per  100  pounds  produced.  .  .  18.  71 
Feed  per  100  pounds  produced 

Grain,  lb 581 

Protein  and  mineral  feeds,  lb 64 

Total  concentrates,  lb 645 

Hay,  lb 157 

Silage,  lb 536 

Pasture  (pasture  days) 4 


The  average  size  of  hog  enterprise  on  all  record- 
keeping farms  has  increased  at  a  rate  of  about  3  litters 
per  year  from  41  litters  per  farm  in  1955  to  65  litters 
in  1963.   The  high-return  farms  farrowed  69  litters  in 


60,093 

:  6,529 

6,071 

108 

1,119 

1. 

9 

48 

:    26. 

89 

15. 

10 

10. 

10 

338 

62 

400 

1963  compared  to  54  litters  on  low-return  farms.  The 
high-return  groups  of  farms  in  Table  5  had  returns 
per  $100  feed  fed  that  ranged  from  $150-$169  and  the 
low-return  group  ranged  from  $100-$119. 

The  greatest  difference  between  high-  and  low- 
return  groups  was  feed  conversions  and  feed  cost  per 
100  pounds  produced.  Feed  costs  were  $2.76  per  100 
pounds  lower  on  the  high-return  farms.  This  saving  in 
feed  cost  amounted  to  approximately  $2,900  per  farm. 
Other  differences  show  0.6  more  pigs  weaned  per  litter; 
0.7  percent  lower  death  loss;  and  67  cents  per  100 
pounds  higher  selling  price  for  pork  sold  for  the  high- 
return  farms. 

Feeder-cattle  and  feeder-pig  enterprises 

Calendar-year  operations  for  feeder-cattle  and 
feeder-pig  enterprises  are  presented  in  Table  6.  This 
involves  weights  and  values  on  partly  finished  animals 
purchased  in  prior  years  as  well  as  animals  purchased 
in  the  current  year. 

Pork  produced  per  farm  from  feeder  pig  enter- 
prises was  60,093  pounds  in  1963  (see  Table  6),  more 
than  double  the  25,461  pounds  produced  per  farm  in 


Table  7.  —  Feeder  Cattle  Enterprises,  Good-to-Choice  Grades 
Fed  During  1962-63  Feeding  Year 


Items 


Heifer 
calves 


Steer 
calves 


Long-fed 
yearlings, 
pastured 


Long-fed 

yearlings, 

drylot 


Short-fed 
yearlings 


Number  of  droves 6 

Average  per  farm 

Average  number  of  cattle  sold 57 

Date  bought Nov.  5 

Date  sold Sept.  10 

Days  on  farm 309 

Days  on  feed 294 

Days  on  summer  pasture 65 

Purchase  weight 396 

Sale  weight 883 

Gain  per  head 487 

Average  daily  gain 1 .  58 

Per  hundred  pounds 

Purchase  price $  28.  70 

Sale  price 21.91 

Cost  of  gains 15 .  00 

Price  spread  margin —6.79 

Feeding  margin 6.91 

Returns  above  feed  per  head 9 .  34 

Returns  per  $100  feed  fed 113 

Feed  requirements  per  100  pounds 
of  gain 

Corn,  pounds 482 

Oats,  pounds 26 

Protein  feeds,  pounds 30 

Hay,  pounds 242 

Corn  silage,  pounds 83 

Other  silage,  pounds 

Pasture,  days 5.8 


15 


10 


13 


91 

65 

97 

49 

Oct.  12 

Oct. 

8 

Oct. 

16 

Oct.  5 

Sept.  10 

Sept 

:.  1 

July 

24 

May  9 

333 

328 

281 

216 

308 

279 

251 

161 

32 

81 

456 

584 

649 

689 

,090 

1,129 

1,168 

1,098 

634 

545 

519 

409 

1.90 

1. 

66 

1. 

85 

1.89 

$   29.53 

$   27. 

29 

$   27. 

48 

$   25.02 

23.41 

23. 

11 

23. 

23 

22.08 

17.51 

19. 

42 

20. 

09 

19.29 

-6.12 

-4. 

18 

-4. 

25 

-2.94 

5.90 

3. 

69 

3. 

14 

2.79 

7.17 

-6. 

55 

-12. 

88 

-9.45 

107 

94 

88 

90 

566 

638 

650 

728 

10 

16 

10 

6 

59 

51 

62 

57 

206 

225 

261 

185 

244 

116 

385 

25 

76 

4.1 

11. 

2 

1. 

2 

8.4 

1955.  Returns  follow  the  cyclical  pattern  of  the  sow 
and  litter  enterprise.  Returns  per  $100  feed  fed  of 
$108  in  1963  is  a  four-year  low,  but  not  as  low  as  the 
returns  in  1959  and  1955. 

The  75,517  pounds  of  beef  produced  per  farm  in 
1963  (Table  6),  is  81  percent  greater  than  the  36,087 
pounds  per  farm  in  1955.  Returns  per  $100  feed  fed 
for  feeder-cattle  enterprises  averaged  $88  in  1963. 
This  is  compared  with  an  average  return  of  $116  for 
the  five  years  1959  through  1963,  and  the  15-year  aver- 
age return  of  $122.  The  1963  return  was  the  lowest 
since  the  $86  and  $81  returns  in  1952  and  1953, 
respectively. 

Average  returns  since  1959  in  cattle  feeding  have 
left  little  or  no  margin  above  cash  out-of-pocket  costs 
and  value  of  home-grown  feeds.  This  should  cause 
more  cattle  feeders  to  determine  if  their  feeding  pro- 
gram is  the  right  one  for  their  farm  in  the  future. 
Prices  paid  per  100  pounds  for  feeder  cattle  purchased 
in  1963  were  $2.02  lower  than  in  1962,  but  prices  re- 
ceived per  100  pounds  sold  were  $2.91  lower.  Unfavor- 
able price-spread  margins,  combined  with  $1.03  higher 
feed  costs  per  hundredweight  produced  in  1963,  re- 
sulted in  very  low  profits  on  many  farms. 

Cattle  feeding  operations  starting  with  the  purchase 
of  a  drove  of  feeder  cattle  and  ending  with  the  sale  of 
finished  animals  are  presented  in  Table  7  for  five  se- 
lected systems.  The  data  summarize  information  pub- 
lished earlier  in  the  Twenty-fifth  Annual  Report  of 
Feeder  Cattle.  Most  cattle  were  purchased  at  prices 
$1  to  $3  higher  per  100  pounds  in  1962  than  in  1961, 
but  sold  at  prices  $2  to  $4  lower  per  hundred  pounds. 
These  negative  price  spread  margins  when  combined 
with  a  low  feeding  margin  resulted  in  "returns  above 
feed  per  head"  considerably  below  the  year  before. 

Dairy  enterprises 

The  minimum  size  of  herd  included  in  this  analysis 
was  ten  milk  cows.  The  average  size  of  dairy  herd  was 
34.1  cows  in  1963,  compared  to  21.8  cows  per  farm  on 
all  record-keeping  farms  in  1955. 

Returns  per  $100  feed  fed  to  dairy  enterprises 
(Table  8)  in  1963  was  the  lowest  since  1955  ($171). 
Feed  costs  of  $15.91  per  1,000  pounds  of  milk  or  100 
pounds  of  beef  produced  in  1963  was  up  7  percent 
from  1962,  while  milk  and  beef  prices  were  8  cents  and 
25  cents  per  100  pounds  lower,  respectively.  The  11,115 
pounds  of  milk  produced  per  cow  in  1963  was  442 
pounds  or  4  percent  higher  than  in  1962.  This  com- 
pares to  an  average  yearly  increase  of  274  pounds  of 
milk  per  cow  since  1953. 


Table  8.  —  Dairy  Cattle  Enterprises,  1963 

Milk  per  cow 

Items  All  farms  Over             Under 

10,000  1b.      10,0001b. 

Number  of  farms 373  277                   96 

Average  per  farm 

Number  of  cows  in  herd.  .  .  34.1  34.7               32.3 

Number  of  milk  cows 34.0  34.7               32.1 

Percent  of  milk  cows  dry.  .15  14  17 

Animal  units  in  herd 55.0  57.5               47.6 

Pounds  of  beef  produced. .  16,797  17,895           13,632 

Total  returns £15,855  £17,177         £12,039 

Value  of  feed  fed 9,292  9,936             7,432 

Returns  per  £100  feed  fed..  171  173                 162 
Returns  above  feed  per 

milk  cow 193  209                 144 

Total  pounds  of  milk 

produced. 377,910  414,411         272,590 

Pounds  of  milk  per 

milk  cow 11,115  11,943             8,492 

Pounds  of  butterfat  per 

milk  cow 409  431                 337 

Pounds  of  beef  per  cow 

in  herd 494  516                 316 

Pounds  of  death  loss 1,291  1,353             1,113 

Percent  of  pounds 

produced 7.7  7.6                 8.2 

Feed  cost  per  unit" £       17.02  £       16.74     £       18.18 

Price  received  for: 

100  lb.  milk 3.62  3.58               3.78 

100  lb.  beef 15.91  16.03             15.42 

Feed  per  unit  of  milk 
and  beef,  pounds 

Grain,  lb 262  259                 275 

Protein  and  minerals,  lb.  60  60                   59 

Total  concentrates,  lb.  322  319                 334 
Hay  and  dry  roughage, 

lb 421  418                 433 

Hay  silage  and  soilage, 

lb 146  143                 155 

Corn  and  other  silage, 

lb 710  685                814 

Pasture  (pasture  days)  10  9                   14 
Pasture  days  per  animal 

unit 101  96                 118 

8  1,000  pounds  of  milk  or  100  pounds  of  beef. 


The  dairy  herds  in  Table  8  were  divided  into  two 
groups,  herds  with  over  10,000  pounds  of  milk  per  cow, 
and  herds  under  10,000  pounds.  This  separation  di- 
vided the  high-producing  and  large-breed  herds  from 
the  low-producing  and  small-breed  herds.  The  average 
butterfat  test  was  3.61  percent  for  the  over-10,000 
pound  group  and  3.97  percent  for  the  under- 10,000 
pound  group.  Total  feed  cost,  expressed  as  a  cost  per 
cow,  averaged  $286  for  the  high-producing  group  and 
$230  for  the  low-producing  group.  Because  it  was  not 
possible  to  separate  large  breeds  from  small  breeds,  the 
differences  observed  between  the  two  sub-groups  in 
Table  8  should  not  be  interpreted  as  differences  result- 
ing from  milk  yields  only. 


10 


Beef-cow  herds 

The  minimum  size  of  a  beef-cow  herd  included  in 
Table  9  was  10  or  more  cows.  Farms  with  combina- 
tions of  cow  herds  and  purchased  feeder  cattle  were 
not  included.  In  addition  to  an  analysis  of  all  farms, 
Table  9  shows  an  analysis  of  farmers  with  cow  herds 
who  sold  calves  at  weaning  time  comparing  them  with 
those  who  finished  their  calves  to  slaughter  weights. 
The  average  size  of  cow  herd  on  all  farms  has  changed 
very  little  since  1956,  ranging  from  25  to  27  cows. 
This  reflects  the  decision  of  the  majority  of  Illinois 
farmers  to  maintain  a  beef-cow  herd  as  a  supplemental 
enterprise  to  market  nonsaleable  feeds  and  labor. 

Returns  per  $100  feed  fed  to  beef-cow  herds  in 
1963  averaged  $117.  This  was  the  lowest  since  1956, 
which  was  the  last  year  in  a  five-year  period  when 
returns  per  $100  feed  fed  remained  below  $100.  Since 
returns  per  $100  feed  fed  to  feeder-cattle  enterprises 
over  the  past  five  years  in  Illinois  averaged  only  $116, 
one  might  expect  the  cow-herds  to  be  entering  a  period 
of  less  demand  for  feeders  and  still  lower  returns  to 
cow  herds. 

In  1963  farms  that  sold  calves  and  farms  that  sold 
cattle  at  slaughter  weights  both  received  $19  per  cow 
above  value  of  feed  fed.  If  those  who  sold  slaughter 
cattle  had  deducted  charges  for  the  added  labor,  build- 
ings, and  capital  required,  it  would  have  been  more 
profitable  to  sell  calves  at  weaning  rather  than  feed 
them  out. 


Table  9.  —  Beef  Cow  Enterprises,  1963 


Items                          All  farms  ,  , 

Number  of  farms 264                  109 

Average  per  farm 

Number  of  cows  in  herd.  .  .  27.2               28.3 

Animal  units  in  herd 41.4               37.6 

Total  pounds  produced.  .  .      18,478  14,413 

Total  returns $  3,521         $  2,848 

Value  of  feed  fed 3,014             2,321 

Returns  per  £100  feed  fed..  117                  123 

Pounds  of  beef  per  cow 

in  herd. 679                 509 

Average  weight  per  head 

sold 744                570 

Pounds  of  death  loss 762                  794 

Percent  of  pounds 

produced 4.1                 5.5 

Feed  cost  per  unita $         16.31     $       16.10 

Price  received  per  100 

pounds 21.98             22.11 

Feed  per  unit  of  milk  and 
beef 

Grain,  lb 190                   64 

Protein  and  mineral  feeds, 

lb 24                   15 

Total  concentrates,  lb.. .  214                   79 
Hay  and  dry  roughage, 

lb 525                 712 

Hay  silage,  lb. .. 58                 139 

Corn  and  other  silage, 

lb 181                 131 

Pasture  (pasture  days) .  .  42                   54 
Pasture  days  per  animal 

unit 186                 206 

a  1,000  pounds  of  milk  or  100  pounds  of  beef. 


Calves 
fed  out 


125 


26.0 

44.2 

21,364 

!  4,008 

3,518 

114 

822 

916 

758 

3.5 
$       16.47 

21.51 


252 

29 
281 

538 
25 

208 
36 

175 


Table  10.  —  Poultry  Enterprises,  1963 


All  farms 

Number  of  hens  per  farm 

Items 

101-299 

300-749         750-1,999 

Over 
2,000 

Number  of  farms 

231 

114 

64                    42 

11 

Average  per  farm 

Pounds  of  poultry  produced ..  .  1,924  797              1,746 

Total  returns £3,118  $     852  £2,253 

Value  of  feed  fed 2,215  700             1,720 

Returns  per  £100  feed  fed 141  122                 131 

Returns  above  feed  cost 

per  hen 1.46                     .81               1.17 

Average  number  of  hens 620  188  455 

Eggs  produced  per  hen 212  185  201 

Percent  production 58  51  55 

Feed  requirement  units* 12,268  3,426  8,781 

Feed  cost  per  unit $  .18         $  .20     $  .20 

Pounds  of  concentrates 

per  unit 5.9  6.8  6.4 

Cost  per  100  pounds  of 

concentrates $  3.05  3.01  3.03 

Price  per  pound  sold .08  .08  .10 

Price  per  dozen  eggs  sold .32  .32  .32 

Pounds  of  death  loss 413  184  358 

a  One  dozen  eggs  or  1.5  pounds  of  weight  produced. 


3,628 

$  6,040 

4,280 

141 


8,127 

£20,481 

12,904 

159 


1.51 


1,162 

218 

60 

23,534 


.18 

5.7 

3.17 
.08 
.31 
718 


1.90 

3,976 

229 

63 

81,167 

5  .16 

5.4 

2.94 
.09 
.33 
1,943 
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Poultry  enterprises 

The  minimum  size  of  flock  included  in  Table  10 
is  100  hens.  The  average  size  flock,  omitting  farms 
with  less  than  100  hens,  has  increased  from  284  hens 
in  1954  to  620  in  1963.  In  the  same  period,  pounds  of 
concentrates  per  dozen  eggs,  or  I1/2  pounds  weight 
produced,  have  declined  steadily  each  year  from  7.2  in 
1954  to  5.9  pounds  in  1963.  Eggs  per  hen  increased 
steadily  from  192  to  210  from  1954  to  1959,  and  aver- 
aged 212  in  1963. 

Larger  flocks  received  more  returns  above  feed 
cost  per  hen  than  the  smaller  flocks  (see  Table  10). 
Farms  with  over  2,000  hens  had  returns  above  feed 
cost  per  hen  of  $1.90,  compared  with  only  81  cents  on 
farms  with  100-299  hens.  This  difference  may  not 
reflect  the  actual  contribution  of  poultry  laying  flocks 
to  farm  income,  since  small  flocks  may  utilize  inputs 
of  labor,  equipment,  and  buildings  that  have  limited 
alternative  uses.  However,  the  higher  production  per 
hen  with  less  feed  on  the  farms  with  larger  flocks 
indicates  better  management  and  a  potentially  higher 
return  for  labor  and  capital. 

Sheep  enterprises 

Sheep  production  is  a  minor  enterprise  on  record- 
keeping  farms.    The  minimum  size  of  enterprise  in 


Table  11.— -Sheep  Enterprises,  1963 


Items 


Native 
flocks 


Feeder 
sheep 


Number  of  farms 94 

Average  per  farm 

Pounds  of  wool  and  mutton  produced.  .  4,236 

Total  returns $     830 

Value  of  feed  fed 656 

Returns  per  £100  feed  fed 126 

Percent  lamb  crop 119 

Pounds  of  death  loss 508 

Percent  of  pounds  produced 12.0 

Feed  cost  per  100  pounds  produced. . . .  $       15.49 

Price  received  per  100  pounds 19.94 

Price  paid  for  sheep  bought ... 

Feed  per  100  pounds  produced 

Concentrates,  lb 242 

Hay,  lb 529 

Silage,  lb 40 

Pasture  (pasture  days) 39 


17,030 

$   3,504 

2,977 

118 

4,784 
28.1 
$        17.48 
20.12 
18.65 

579 

284 

13 


Table  11  was  set  at  three  animal  units.  One  animal 
unit  of  sheep  is  defined  as  750  pounds  of  liveweight. 
The  sheep  enterprises  were  divided  into  native  ewe 
flocks  and  feeder-lamb  operations.  Returns  per  $100 
feed  fed  in  1963  were  $126  for  native  flocks  and  $118 
for  feeder  sheep.  These  returns  were  nearly  identical 
to  those  received  in  1962,  and  were  above  the  15-year 
average  of  $119  for  native  flock  and  $104  for  feeder 
sheep. 


DEFINITION  OF  TERMS  AND  ACCOUNTING  MEASURES 


Soil-productivity  rating 

An  average  index  representing  the  inherent  pro- 
ductivity (low  level  of  management)  of  all  tillable 
land  in  the  farm.  Individual  soil  types  on  each  farm 
are  assigned  an  index  ranging  downward  from  100. 

Type  of  farm 

Sampling  technique.  The  records  in  each  size  group 
for  northern  Illinois  were  sampled  to  provide  a  pro- 
portional representation  of  all  farms  of  that  size  range 
according  to  the  1959  census. 

Grain  farms.  Farms  where  the  value  of  feed  fed 
to  livestock  was  less  than  one-half  of  the  feed  and 
grain  returns  and  value  of  feed  to  dairy  or  poultry 
was  not  more  than  one-sixth  of  the  feed  and  grain 
returns. 

Hog  or  beef  farms.  Farms  where  the  value  of  feed 
fed  to  livestock  was  more  than  one-half  of  feed  and 
grain  returns  and  either  hog  or  beef-cattle  enterprises 
received  more  than  one-half  of  the  value  of  feed  fed. 


Dairy  or  poultry  farms.  Farms  where  the  value 
of  feed  fed  to  livestock  was  more  than  one-half  of  feed 
and  grain  returns  and  either  dairy  or  poultry  enter- 
prises received  more  than  one-third  of  the  value  of 
feed  fed. 

Cost  items 

Value  of  feed  fed.  Includes  grains  priced  at  the 
farm  average  as  follows:  corn  —  $1.11  per  bushel; 
oats  —  63  cents  per  bushel;  barley  —  83  cents  per 
bushel;  soybeans  —  $2.53  per  bushel;  rye  —  $1.13  per 
bushel;  wheat  —  $1.94  per  bushel.  Commercial  feeds 
were  priced  at  actual  cost,  hay  and  silage  at  farm 
values,  and  pasture  at  13  cents  per  animal  unit  pasture 
day.  A  pasture  day  represents  an  intake  of  approxi- 
mately 20  to  25  pounds  of  dry  matter.  It  has  been 
defined  as  16  pounds  of  T.D.N,  from  pasture. 

Cash  operating  expenses.  Includes  annual  cash  out- 
lays for  non-depreciable  items  of  fertilizer,  machinery 
repairs,  machine  hire,  gas  and  oil,  electricity  and  tele- 
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Table  12.  —  Average  Prices  Received  and  Paid 
by  Farm  Record  Keepers 


1963 


1962 


Northern     Southern 
Illinois         Illinois 


Northern 
Illinois 


$1 

2 


Grain  prices 

Corn,  sold $1 .  14  $1 .  13 

Soybeans,  sold 2.52  2.54 

Oats,  sold 67  .73 

Wheat,  sold 1.86  1.80 

Corn,  purchased 1 .  13  1 .  16 

Oats,  purchased 68  .82 

Livestock  prices 

Hogs,  all  weights £14.86 

Fat  cattle,  all  weights 21.98 

Feeder  cattle,  all  weights, 

prices  paid 24 .  80 

Dairy  cattle,  all  weights 15.91 

Sheep,  all  weights 19.94 

Poultry .08 

Milk 3.62 

Eggs .32 


12 

35 

.62 

2.09 

1.02 

.65 


£16.30 
23.84 

25.91 
16.31 
20.18 

.08 
3.71 

.31 


phone,  farm  share  of  auto,  hired  labor,  seed  and  crop 
expense,  taxes,  building  repairs,  livestock  and  miscel- 
laneous expense  and  cash  rent,  plus  annual  net  depre- 
ciation on  machinery,  buildings,  and  fertility.  It  does 
not  include  cash  outlays  for  feed  and  livestock  since 
these  have  been  deducted  from  gross  receipts  in 
computing  the  value  of  farm  production  (adjusted 
gross  receipts). 

Machinery  and  equipment.  Includes  machinery  and 
equipment  depreciation,  machinery  repairs,  machine 
hire,  gas  and  oil,  electricity  and  telephone,  and  farm 
share  of  auto. 

Labor.  Includes  actual  hired  labor  costs  plus 
family  and  operator's  labor  charged  in  1963  at  $225 
and  $215  a  month  respectively  for  northern  and  south- 
ern Illinois. 

Interest  charge  on  capital.  Interest  charged  at  5 
percent  on  January  1  inventory  of  remaining  capital 


investment  in  grain,  livestock,  machinery,  buildings, 
soil  fertility,  and  farm  share  of  auto,  plus  4  percent 
interest  on  bare  land  priced  at  current  land  values. 

Total  nonfeed  costs.  All  cash  operating  expenses, 
depreciation  and  imputed  charges  for  unpaid  labor  and 
interest  on  capital.  Purchased  feeds  and  livestock  are 
omitted. 

Value  of  land  (current  basis).  A  basic  value  on 
bare  land  is  established  for  each  farm  according  to  the 
soil-productivity  rating.  This  basic  value  is  adjusted 
each  year  according  to  the  index  of  land  prices  in 
Illinois  as  reported  by  the  USDA. 

Return  items 

Feed  and  grain  returns.  The  sum  of  grain  and 
feed  sales,  value  of  all  feeds  fed  (except  milk),  and 
change  in  value  of  feed  and  grain  inventories  less  the 
value  of  feed  purchased. 

Value  of  farm  production.  Total  cash  sales  of 
products  and  services,  less  purchased  feed  and  live- 
stock, plus  change  in  inventory  values  of  grain  and 
livestock,  plus  value  of  farm  products  consumed. 

Farm  and  family  earnings.  Value  of  farm  produc- 
tion less  cash  operating  expenses  and  depreciation. 
This  figure  includes  the  return  to  the  farm  and  family 
for  unpaid  labor,  interest  on  invested  capital  and  re- 
turns to  management. 

Labor  and  management  earnings.  Farm  and  family 
earnings  less  the  value  of  family  labor  and  interest 
charge  on  capital  invested.  It  is  the  residual  return 
to  operator's  labor  and  management  efforts. 

Capital  and  management  earnings.  Farm  and  fam- 
ily earnings  less  a  charge  for  all  unpaid  (operator  and 
family)  labor. 

Management  returns.  The  residual  surplus  left 
after  a  charge  for  unpaid  labor  and  interest  charge  on 
capital  is  deducted  from  farm  and  family  earnings. 


13 


co 
10 
cn 


C 
u 

<L> 

+-> 
u 
O 

S" 

rd 

to 


c 

rt 

(U 

N 

to 

>> 

ja 

>. 

)H 

CO 

s 
s 

t/) 


o 

c 
rt 

fi 

to 

C 

CO 


<L) 

to 


O 
U 

<u 
two 
ca 
u 

0> 

> 

< 


H 


o 

to 
to 

o 
w 

X 

H 


On 

on 

■>*  ^ 
6^=> 

CO 


CO 

©^ 

no 
cn 


CN  O 

©^ 
00 


o 

u  to 

0)  — 1 

3 

& 


-h  -^  00  -h  CM  t—  On 
N  t-.  no  "0  On  IO 
*iO  CN  co 


On  CN  00  co  On  CO 
O  NO  NO  NO  CN  CN 
^  CO         -H  CN 


•"*  CN  On  tJ<  >*  O 
O  *"»  NO  "*  O  CN 
CO  CN  rtf) 


OONCNCOOnNtjhcO 
00>*<*CNNnOnOcO 

n-^-sJ'O'H/i-hocn 


■^  CN  O  NO  CO  CN         CN    CN  On 

-H  -H      "* 


00  o 

"#  CO 
CN  CO 


—I  NO  NO 
«-H  t—  "* 

CN  N  no 


T-l   T-H    -H      IO  CO 

10 


CO  IO 
CO  00 

CO  o 


-H    -* 


NO  CN 

CO  CO 


00  rji  CO  CO  »0 

NO  CO  O  "#  <o 

-H  N  CN  CN  CN 

CN  NtOOOO    O 
NO  CN  -* 


CO  -H  IO  CN 

10  10  to  00 

ON00-H 


^  O  CO 
"*  t—  CN 

00  n  co 
00  to  10 

CN  1-1  CN 


N 

CO 


CNlOOOCNOOlOCN-st* 

CNONCNTfCNCN-HCN 

OnOCNOOO-^-^O 

NO  ON 
O0  CN 

CO  00  co 
On  On  no 
CN  N  NO 

On  co 
r-  On 

— H   — H 

00 

NO 

tO  -* 

00  NO 
CO  CN 

0 

ON  "*  N 
Tf  00  CO  CN 

-H  CO  IO  CN 

CO     hhOiO 

CO       NO  NO  -H   "* 

CN      WNNOr-i 

rt  ion 

CO  CN  NO 
CO  NO  On 

CO  H  N  CO  CN  -H         00 

r—  10 

CN 

-H© 

CO 

CN  ■<* 
CO 

CO 
CN 

NO 
CO 

0 

CO 

CO  CN  CN  lO 

— H 

CO      CO  -H 
CN      -H 

ION  CN 

— H            — H 

tP-h©coOnOOOnO 

N00OO00")NIO 
CO'^OOCONOO^f'-l 


«*  CO 
ON  00 

co  co 


-HON  rj< 
NO  O  On 
00  00  r— 


CN  ■■*  ©N 
MON-* 
CN  CN 


lO  O  CO  tO 

lO   -#   NO  t— 


CN  NO 

rj<  CN 

CN 


CS  rH  IT)  f^  -H   <H  NOCNIO 

(A 


00NO00NONCNN© 
COOCOCOOnOOnOOO 
ON-HCN©CNNCOtO 


•*o 

NO  t— 

H<0 


-H  00 
•O 


On  NO 
NO  00 


lO     00  O  -h  On 
IO      NO  CN  lO  lO 

00     o  •*  00  ■■* 


O0      CN  CN  On  CO    N      T-H  -H 


NNMO 
lO  00  On  O 

OO-H   ,-H 


rt<  CO  CN 

ONCN1 


o 

CO 


HH^fOH 


i— 1  ©  O  NO  "0  CN  — i  CN 

coO'-hnOOnOcocn 


Tf  CN 

lO  O  On 

-*o 

T-l    00 

-H   Tt< 

LO 

NO  O  00  00 

rv) 

CO  -H  CN  00 

O-hO 

00 

On  CO 

CO  CN  no 

CN  CO 

CO 

co  10 

00 

r^.  t^t^  -h 

-t< 

■*f  »o  N  00 

CN 

■*  NO 

NN  N 

CN  N 

00 

00 

00 

-H  lO  CO  NO 

t^ 

rt            1 

CN  tj<  CO 

N  CO 

N 

ON  -H 

NO 

— H 

y~-i 

-H  HC-  CN 

O) 

On 

On-*  NO 

— H 

CN 

CN 

— H 

(ft- 

NO 

On 

(« 

<A 

On 
O 

-HON 

-HNO00 

lO   NO 

CN 

T*INO 

O 

00  T*  -H  CO 

NO 

■*  On  NO  t}i 

-HNOOv 

N 

On  — < 

CN  ■<*  "# 

r-H  t^ 

CO 

CN 

CO 

NO  "*  "*  lO 

O 

CN  On  O  O 

CN  NO  -* 

t— i 

CO  ■* 

<*W>0 

00  lO 

O 

NO 

NO 

!>■  O  NO  rj< 

O 

N00  1O-H 

CN  On  no 

CO  CN 

— H  — H 

CN     1 

CO 

CO 

co 

HlOrt 

CO 

■*      1 

"1  -H  CN 

*""' 

W* 

'""' 

— H 

w. 

*H 

e» 

C4 


NO 


On 

NO  co 

o 
10 


On 

•*  On 

CO 


On 

**>    - 
co  "-o 

62 

NO 

CN 


<^00 

o00 

00 


o 

00 
<UCN 

*o 

CI 


0  « 


4> 
biOp 


OO^N  On  tJ< 
O  co  00  CN  »~-  O 
00t^  CN  Tf 


O  On  «*  00 
O  -h  CO  CN 
lO  "> 


00  o 

o  ■>* 

-H    ^ 


On  CO  ^  "0  rf<  00 
O  CO  CO  -h  CN  CO 
•*f  CO  -H  CN 


O  CN  lO  CO 

O  CO  00  CN 
CO  CN 


O  N 
r^.  O 


O  NO  NO  •"*  -h  On  CN 
co  — '  00  ■>*  10  00 
CN  CN  -h 


OOOn^N 
lO  -*  00  ■* 


OOn 
CN  On 


-OX 
C  J2 
ca   rtf 


^J3 

C-rj  bag 

»*-.    •-!_,    ._        ^ 

0 


'+3  C 

to  2   - 


£-2 

'3  9 

^^ 
-n"0 

^S 

y  c  s 
-  o  y 

U)    3    3 

ss-o"2 
O  o  P 

O    u    % 

U  M-c  ^ 

rt  <u  0 

Qcq&h 


OncOOOnO^-^CN-h 

-+'*ONrHO'*0 

■^"COOOIOOnON-no 

N  lO 

On  CO 
-*  CN 

NO  "0  10 

On  ^h  O 

-"H^f 

NOON 
l^  CN 

CO 
— <  CN 

NO 

N  CN 

Tj<   CO 
T*    -H 

On  CO  —h  On  O 
CN  i-H  CN  O  O 
NO      -h  CN  lO  CN 

CO       -H   -H  >ON 

-*     OONOnO 

O        IO^IOtH 

lO  CN  O 
CN  •*  -H 
N  On  On 

O  co  co  N  Tf  co         On 

On  O 
lO  *-h 

CN  N 

O-O 
ir—  CN 

O 

CO 

If 

CO 

-*     CO  •<**■»  0 

00                   CN  ^h 

U0      CO 

co  CN  On 
•^1  CN  CO 

00  N  O  ")  ■*  if)  O  M 

CNCNOCOCOOOnOn 
NOTfOt^CNCNOlO 


tJ<  CN  O  «0  CO  CN         CO    CNN 

-H  -H      T^ 

tA 


On  l^ 
cn  r^- 

NO  On 


lO  O  CO 
CO  lO  CO 
O  O  CO 


«-i  CN 
lO 


ON  O 

t^  10 

lO  CN 


CO 
CN 

i-loo 
10 


lO  NO 

CN  00 

On  -h 


IO  -H 


00 

IO 


IO   -H    00    -H 

CO  "*  00  UO 

NinoN 


■*n^ON 
CN 


O  -h  10  On 
On  *-»  O  >0 
■^  r-  cn  -h 


-h  IO  CN 

CO  CO  -^f 
O  NO  10 


t^  ^  10  m  ")  0  no  ") 

IO  CO 

On  CN  CN 

co  00 

CN 

CN 

-H  t^ 

■^  NO 

O 

CN  CN  NO  On 

NO       Tf<  -*  IO  NO 

CN  h  CO 

CONOONfOO 

On  CN 

On  -^  On 

co  co 

CN 

CN  00 

On  ©  CN  00 

00      CN  OO  no  CN 

ON  CN  ^ 

<*  N  00  M  N  >*  IO  >h 

O  to 

CN  CN  no 

CN  -h 

r-» 

©^ 

CN 

•^  ^  lO  to 

©      -h  CN  00  -H 

©  00  CN 

OthN-*M  w         O 

CN  "O 

-H  N 

CNt^ 

10 

CO 

CO 

CO  CN  •«*(  IO 

NO       N  -H 

©CNN 

CO 

CO 

CO 

CN 

■* 

«* 

CN      -H 

CN         -1 

««• 

««. 

««• 

w- 

CO00N-H/CN©CN"# 

0\n*nOOOvN\00 
cO^CCOON-HrtiNO 


CN  -H  O  CO  -h  ^H 


©  »o 

Tf  00 


CN 


O-hC-h^^i^© 
©tJ«-h^i-hOncOnO 

00 -1  N  th  xO  00  »*  o> 

1— I  -H  ^  CO  -H         IO 


t^cot^cot^iOcoco 

liOTt-H^OOOCOONTfl 

COCNOOOOCNOCNCN 
-H  -h  CO  CN  -h  •>* 


N© 

On  -* 
O  NO 


00 -h 
©  00 

*—  -H 


©  NO  ON 
O  00  CN 

On-in 


©  O  N 

©  to  00 
00  IO  10 


© 
CN 


■<*-H   O 
NO   "*  t^ 

00  no  CO 


to  to 

-H  N 

00  CO 


CO  NO 
On  CN 


-h  N 

00  CN 

00  00 


-HNO 

00 


-h  On 
© 
CO 


NOO 
^© 
CO  CN 


IO  CN 

CO  T-l 
CN^H 


OO  ■>*  t^  -H 
On  ©  CO  00 
CO  CN  CO  CO 


-H      ■HMO-* 


-h  CN 


IO 

On 


© 
NO 
© 


COCO 
NO 


•*  to  ©  ^t< 
Tt*  On  to  CN 

•*nO-h^ 


•*   l-H   NO   CN 

i-H    "*  IO  © 

On  N.  -h  10 


00      -H  -h  NO  CN 


NO   IO   •>*  t^ 

N  ^t<  CO  CN 

O  ■<*!  NO  -H 

CN  -H 

— H 


T)<   T&  ©  CO 

CO  CN  N  CN 
CO         IO  -h 


On 
CO 


On 


to 


CN 


On 
co 


00 

NO 


© 

— H 


OO  •>*  Tj<  -1 
NCNIMth 
CO  CN  1-1  t-h 

no"   I      I 


c 

QJ 

5 
a 

aj  '3 

S  <" 

•— '  -O 

"3  ^ 

— ■     U)     I- 


3  . 
O— . 
Hi   03 

C      ' 


c  w 

H)    (J 

*  c 


0 


CuO  OJ 

-  c  c 

0  3^2  rt  <a 
COM2    ' 


Uh 


0) 
&-0   cuO 

0  c  !S 

&  rt^ 

T3^   ° 
3   0  In 

TO    -M     (11 

in    C 

•o  u  S 

<U    >   +J 

C/)|-JhH 


O    J) 


O   nj 
C   > 


O   O 


< 
to 

to 

to 
to 

O! 

to 

[jj  0.5  n  ^ 

to-S  - 


CO 

«   (n 

>-   C 


a 

e£ 


2    <D 

to  s-o-m 

o  £  o 
to  u  ^-g 
to  4J"°  25 
o-S  %> 
QOtoto 


O  4-1 

2  S 

g  § 

>  ba 

—  C3 

ca  a 

o  rt 


T3 
CJ 

<U 

^~ 

c 
o 
c 


© 
o 


*> 

(L) 

to  c 


eye 

U  l-i 

cd         a! 


5   tn 

^"  P 

S3?, 

^  o.ti 

1— I  u_   *J 

<  o  a 
;-;  tn  cs  js 

(J    D    O     ID 
1— 1   c«*rt     o 

toUc/)  H 


E 

o 

-     o 


-^ 


tn 
cn  C 
0)  C 
cn  cd 
3  ti 
cu  •- 


■OT3 

ai  <u 
en  cn 
aj   cS 

O     CJ 

U     U      J,      u 


X 
CD 

rt 

C 

O 

4-1 

O 

tu 

01 

0, 

en 

0 

ct) 

jC 

»c 

u 

3   3 

toto 


rt   3     O 

Uto  H 


3    o)    cn 

cn   5   O,  i_ 
rt   J-   rt   rt 

U^Uto 


CN  ©  On 
00  NO  t-- 
00©ON 


t+  00  NO 
IO  CO  O 
O  On  CN 

-H   ^  00 


rt-HNO 
^  CO   -H 

>HN>* 


cu 
a 

.   cn   cn 
t„  bu  bfl 

M  C   C 

,E'b'c 

r-       U.       U, 

ut  rt  rt 
J3  o>  01 

M  w  ti  -e 

3  *J    C    C 

.-  c  o>  01 

£  S  E  E 

rj  P  cu  d 

3  <D  ojo  bfl 

bflrt  rt 

-*>  nJ  3  3 

r3  c  rt  rt 

E  g  E  E 

T-.T3   C    3 
£   3   rt   rt 

.     rt   rt   1-1 

3  Q.-3  -3  ° 
£x  aart 
a3  a  ^1  ^i 
totoUU 


14 


CO 


u 
U 

O 


u 

to 

o 

<u 

& 

H 

fl 

CtJ 
N 

>S 

ja 

<u 


T3 
C 

13 
G 
(0 


co 
O 
O 

c 

+■> 

rt 
u 

<D 

a 
O 
o> 

2 

> 
< 


H 


o^ 
to 


On 

■*  •* 
"* 

CO 


On 
co 

o  ^ 

NO 

cn 


CN  vo 

00 


o 

00 

l— 1 

U.  lO 

D   — H 

•o 
fl 

& 


■*no  On  On  O   OOIO 

tONHrJifS    Tf'O    CO 


OOrfOOOO    *ro    tN 
hhO\   On  t~-  |cn 


00  On  On  -h  NO    0000    o 


oo^fOOfO   oo  to   ro 

HH00     00  f-     i-H 


<*)  >*  •*  ^f  O    CN  co   On 
r-~  -*  io  i-i  to   NO  co    " 


!OfOHtoO<30*00-iN 
no  i— n^r^O"0-|OONtoio 


tor-~f^ooii<oto-Hoo^t<NOco 


NO  NO 
ro  ro 


OO^MOO 
oo  co  CN  On  O 


co  CN        ro  NO 

rH(S  i— I  i— 1 


On 

00  O 
to  ro 

oT 

00 


CN  ■*  O  ■*  CN  00 


i*  no  «-~  ro  to  00 

•*  CN 


NO  Tt<  --<  CN  CN  t^ 


CN  i*  NO  00 

O  ro  to  •** 


ro  rtn-.  00 


CN 


i-i  CN  i-H         i-i 


ooio-ntst-   ro  cn   -h 
CN  i-i  00   On  00   i-i 


^t<  CN  CN  co  NO    -*  to   On 
NTfO-100    Nt^    -* 


ON  lO  — I  to  NO  ■**<"">  O0 
CN  -*  00  On  00 


NO  ON  CN  CN  -*  -*  lO  -h 

CO  -*  00  O  O  lO  NO  i-i 


On  t-»  CN  ON  i-H  i-i  lO 


OifOvtNOa^CO'ON^rt 

NO^O'HlflvONitNfNiH 

CNi-irOi-lOCNt-O'^OO 

CN  i-l  CN  i-l  i-l  CN 

tf). 


nOCNi-iiocn-hcoOnOOco 
-ir-ooNifOCOOMOrt 
On         CN  00  to  On  ro  t^  i-i  On 


i-iOi-iNOCNt^i-iOOi-iCNi-i 

^Nt'lNOfOONOvN'H 

CN        ro  NO  O  NO  i*  to        to 


to  o 
i*  o 
t-~  On 

t—  On  ro  ro  to 

0-*t^")^ 
r-OtN^Oi1 

CN  i-l 
NO  NO 

t-~  -* 

ro  cn  oo  no  oo  O 

"*r>i                  i-i 

00  h  ro  ■<* 
On  ro  NO  i* 

NO  i* 

OONO                   — 1 

00 

00 

<* 

ro 

Oro  -h  ■*  OO 

■*l^lO  CN 

On  ro 
-*  ^ 

ON  O 

ro  t^  no  io  to 

to  On  oo  ro  ro 

i-<  O  -H  00  ON 

00  rt< 
On  r- 
-mi* 

(ONN-^OOO 
i*  CN                         -H 

O  ro  to  to 

O  co  no  n< 

lO  tH 

t^.  ro              to 

H                   O 

"* 

00 

to 

tJH  CN  CN  i-H  NO  ■>* 

i-H  On  00  ro 

ro  ro 

NO   CN 

00  On  t^  O  O 

rt<  t—  to  to  o 

CN  00  i-i  NO  O 

00  to 
On  00 
t--  i* 

to  to  r—  NO  no  On 
i*  CN 

O  CN  J^-  00 

O  ro  "1  i* 

ro  00 

lO  00                i-l 

00 

o 

NO 

00 

NO  no  On  tJ<  On  no 

CN  CN  to  On 

oo  r^- 

oo  o 

NO  ON 


r-~  t-~  On.  ro  ro 

rtNWMO 
i-i  O         f~  00 


itf  NO 
NO  00 

l*^1 


O  00  NO  to  NO  i-l 


ro  i-<  to  to 
On  ro  to  ■* 


NO 


On 

NOfO 

o^ 

o 

to 


ON 
ON 
"*  On 

o2 

ro 


co  vo 

NO    "-1 

CN 


On 
to 

■^00 

00 


o 

00 

a 
C3 


o 

CO 

£ 

1) 

rt 

N 

<-ta-i 

M-l 

O 

C 

u 

a; 

&i,-° 

OjO 

E 

rt 

3 

C4Z 

ro  00  CN  00  00    rjiH 
00  to  On  ro  no   CN  to 


00  i*  00  O  to    On  i-i 
i-i  i-i  O   O  00 


CNOOOvfJO    NOlO    i—i 
ONNOCNi-iro    i-i  i-i    O 


rtOOrfONrtN^IHIOiHif 
^t>OroONO>0)NONONOi-iro-M 
CNCNOOtorONOOtot^oO 


NO 


CN  to  ro  i-<  CN  ro  ro 


MTfOMHO    to  CN 
rt  --I  O    O  oo 


OOOrOi-H'*    TfO    ■* 
ONtO-^CNCN    1*00    NO 


(A 


i-H  ro  CN        rtCNlto 


00  ■*  O  i-i  t—    cn  ro 
cn  i-i  On   O  oo 


OOrOi-iCNO   oot^    i-i 
i*i-iioi>-"*   i-hnO    >0 


00  lO  i-l  i-l  NO    CN  NO 

CN  i-i  On    O  00 


rooootot^    OnOn    O 
rOCNOOtOi-i    tOi-H    t* 


CN 


-hCN-i         i-i 


00  to  —1  ■*  lO    -H  i-i 
CN  i-i  On    O  On 


i— i  t+1  CN  to  lO    I~-CN    lO 

i-iroooroto   OOrf   to 


On  00  to  On  i— i    On  to 
cn  i-i  On   On  O 


O  ro 

r~.ror^'*ONCNrocNNOtO'#!-i 
OOn-*OnOnOi*OOOni*i-i 
r^       ror—  noO^oocnoo 


t^  NO 

ro-^r^NONOt-~t^CN00tOCN 
rocN"*ONCNi— irOi— iiOCNi— i 
CN-HCNONCN00rtHt^--it^- 


W 
Cl, 

cn 

hu 
&    , 

w 

<$ 

co  J 

COr-1 
O 

u 


0)  3 

s « 

•"^  s 

.ti      ^  >• 

--h      tO  »-! 


c 
^o 

u 

3 

C 


LO 


c 
o 

■q  a 

a  c 
<u  cu 


c 
WIS  <u-5 

H.a  m  ss 

CO  rt  o  S  -£ 
n-^J=  rt.2 


W     CO 

CL)  ^3 

•u  a 

C   3 


QJ 


cn 


<=  a 


oj   O 
>    C 


.3    CU 

ca  ^ 

I-  T3 


CD 


COfQ^lJCx, 


— ■— ■  rt 
oj  rt  c 
O^^ 


U  3 

Q 
W 

H 

i— 1  +J   G  "3  ."3 
UJ   cu.S   3   3 


.-   ccj 

C    CD  •-  __ 


O    Ql 


-  c  c  c 


CD 
biO' 
^    u    co    f- 
M^--3 

2  o  o  o 

^    o  +J 
O-tj   c  — 

^iS  o  o 

i3  J3  ^3  7;  "O   nJ-3+i 
CJcjoScdq.?3^ 

«   <H  J3   rt.iS   3   0° 


>->  !>">  ►>->  c3 

1-  u  u 

CD  CD  CD  CD' 

G  G  C  C< 


1-1  O       to  cn  1-1  ro  O 
ON  to         CN  i*  CO  NO  ■* 

i*   CN  1*  i-H    Tj<  !-H    1— I 


OOOcOifi-i^r^-iONOONroO 
inNr-iOiHr-o^OaoocN^ 

if   rH  \0  N   >C  lO  OM   »0   O 


tOCNNOOOON'fOOr^r^NOoOio 

OOr-NNO'OO'Oi'JH 
rOi-ii*CN00ONr— -*t*o0 


roONOCNOf^OOi-irOTj*!— 1 
00-^ONtocNNOrotoOOi-i 
CNi-iroO-^rONO-- i^cHCn 


-*-H 


Tjl  CN 

1-1  00 
CN  1-1 

On  no 
CN 
<A 


O  co 

!-•  CN 

00  CN 
NO  00 
6Q. 


■*  NO 

00  -H 

00  ro 
tJi  ■* 


00O 

■*  CN 

ro  00 


NO  00 
00  ro 
ON  to 


no  CN   1-1  On 

1-1  ro     to 

co 


CN  00  On  O  CN 
i-(  CN  ro  lO  1-1 
CN  NO  CO  CO  O 


O 
ro 

CN  -H 
<*  00 
O  to 


CN  O 

■**  CN 


ro  O  CN  O  CO 
•*  00  O0  00  O 
CO  no  1—1  O-  NO 


f^  to 

ro  t— 
rti  to 

CN 
CN 
CO 


-H   lO 

CN  00 
NO  lO 


1^     ON 

00    CO 

1-1     CN 


cn  t-~  r-  cn  00 

00  no  On  CN  t^ 

O  no  ^h  00  00 


t-^  •*  CN  to  On 
•*  nj(  00  On  On 
00  CO  1-1  NO  NO 


00  NO  CN  O  i-l 
t^  On  cn  cn  >0 
NO  CN  CN  NO  1-1 


ro    On 
t^    On 


On 
"* 

NO  ON 
■*  ON 

00  to 


lO  CN 

ro  -h 

On  no 

0" 

** 


-HON 
O  CN 
tO  NO 


>. 


y, 

w 

H 

CO   3 

W^ 
>  3 


o 


>>  rt.-3 


rt 


Pi 


cO 

O   ca 

3         «    t/j  > — 1 

<D  Ml  ij  wi; 

>_B.C_3    u, 
2  '3  J3  -S  *-" 

•a  "-3  — 

C   (J   c3   2'rt      , 


CD 

0! 

E  E 

(0 

!0 

aj 

CD 

> 

> 

3 

3 

J2  E  S 


0  o 

CD 

3 


On  On  cn  t-  ro  On 


-h  1-1  ON  i-i  00  to 
1*  ro 


1-1  On  ro  CN  ■*  On 


to  On  t^  1*  NO  NO 
•*  CN 


tO  to  CO  O  CN  O 


^iO0NT|ir^t^ 
■*  CN 


to  co  •*  00  •*  ro 


to  t^  no  tJ<  no  00 
1*  CN 


to  t~-  00  *-  •*  On 


1-1  On  no  rtH-^  00 
1*  CN 


rfi  On  to  t^  to  i-i 


O  00  •*  00  r^  on 

to  1-1 


O  On  O  to 

V3Nrtrt 
!-H   CO  t-~-   lO 


CN  t^  1+1  O 
1-1  CO  *■«  to 


t^  CN  "*  O 

On  no  no  1-1 
O  co  no  to 


no  no  00  O 
O  ro  no  to 


CN  t^  CO  Tf 

t^  NO  00  i-H 

o  co  no  to 


t^  t^  i-H  t^ 


CN  r~  CN  1-1 
O  CO  t-~  to 


Q 

< 

w 

m 
< 

l—l    CD 

h8 


O  O 


Z  T3    cn 

W  S  E 
u  rt  g*s 

(V    3X3    CD 

wfe§>g 

CUUco^ 


u   co   o3 

bo  «  O- 

CS   rt   3 
£-73 
(O    <U 


3 
-O 

CO" 

Q 

H-l 


CO       >H 


u,    1-1   rt 

CD    CD  ,3 
-C   >_ 

65< 


i/i 


o 

Pi 

UUco 


CO 


3 
co 
CD 

CJ3    01    u 


15 


CO 

vo 

ON 


-4-) 

o 
53 


c 
a 

<u 

N 

'xh 

>» 

b 

rt 


3 


o 

C 
rt 

C 

C 
rt 


CO 

+-> 


o 
O 

<u 

bJO 
rt 
u 

> 

< 


-O. 

H 


NO 

to 

o 

g 

< 

Pi 


O 
en 

H 


00 

Irt1 

o 

o 

X 


+ 

© 
o 

PC 
PC 

lO 

ON 

ON 

rt 

00 

o 

PC 

rtf 

PC 

On 

PC 

PC 

NO 

© 

to 

NO 

CN 

On 

IO 

CN 

00 

o 

IO 

00 

"H 

o 

00 

h*^> 

4) 

y> 

-a 

c 

P 

CN  tN  On  O 
-h  to  no  CN 

NO**           rt 

■rt  ON  CN 
©On 
NO  LO 

nOO")ONONOvN 
00  On  rt  NO  CN  N  CNCN 

rt  O  0O  00  00  00  00  PO 

00  N 
O  On 
rt  io 

OOnO 

o  to  rt 

O  NO  00 

ON  — * 
On  On 
rt  PC 

PC 

On 

On  tN 
rt -# 
CN  rt 

On 

NO 

CN  O  rt  IO 

CN  rti  NO  00 
NO  O  On  no 

30 
CN 

©  IO  CNN 

rt  CN  O  tO 

rt  to  o  pc 

■rt1  -H  00  N 
On  On  rt  CN 
NOP- 

CN 

PO-*©NOCNrtrtCN 
tA 

Tf  00 

rt  PC 

CN  N.  00 
PC 

(A 

00  rt 
r# 

On 

00 
tA 

CO 

CN  rt  o  00 

rt  CN  CN 

PC 

NO 

O0           rt 

tA 

ONO 
CN           rt 

PC 

NO 

O 

On 
On 

O  y-i  NO  PC 
rt  PC 

00  CN 
rt  ""> 

PC  On 

PO*rtrtNO©CNlOlO 
CNNONCNNOPOrtOO 
NPOCNrtCNrtPO© 

NO  NO 
O  CN 
NO  CN 

NO   O   r* 

N  On  N 

rt  N  NO 

©rt 

rt  PC 
NO   O 

to 

CN 

to  CN 

N    T-H 

rt  tN 

N- 

oo 

NO 

NO  On  ON  no 
IO  no  o  to 

rt  CN  PC  N- 

o 

ON 

N 

r-POr-rn 
On  rt  rt  o 

00  rt  CN  PC 

OOlOONrf 
NO  CN  i-i  CN 
lONH 

tH 

CNCNOOtOrtlrtrtOO 
(A 

y^  N 
PC  CN 

•rt  IO  NO 

CN 

tA 

PC  CN 
PC 

r-~ 

PC 

to 

tA 

PC 
lO 

NO  PC  to  rt 

ON 
PC 

re     1      1 
tA 

MrfO 

o 

o 
o 

n 
to 

On  NN  PC 
On  PC  no  PC 
CN  CN 

rt  00  rt 
CN  O 
CN  PC 

rtoOOOONrtN-rtrt 
N  Ov  «J -h  io  Oi  ON  "-i 

rt  rt  NO  rt  -rt                   NO 

tA 

ON  NO 
00  O 

t—  N 

PC  00 
CN  -H 

$  1,220 

19,060 

3,509 

ON© 
00 

n 

PC 
CN 

rt  On 
00 

rt  CN 

o  pc 

On 
PC 

tA 

NO 

PC 

On 

PC 

On  •*  On  rt 
©  On  00  rt 
O  NO  00  to 

NO  00  O  PC 

PC 

rC 

On 
CN 

PC  00  00  NO 

O  rt  O  PC 

O  00  CN  CN 
©1       1 

tA 

9,183 

2,668 

6,151 

20 

NO 

On 

CN 
N 

CN  ION  NO 
CN  00  NO  -rt 
CN  i-l 

•  CN  O 
.  IO  -r* 

■  «-(  CN 

rfOOONTfNONOPCNO 
rtCNCNrtrtrtCNOO 
nOOOPCPCCNOOONOO 

HrHUOfOrH                        Tf 

fA 

NO  rt 

T^    NO 

ONO 

CN  y-l 

$   659 

14,876 

3,751 

NOO 

00  PC 
CN  N 

21 

«* 
N 

IO 

OnO 

rt  rt 

On 

©" 

PC 

tA 

ON 

IO 

ON 

o 

3,166 
8,517 
8,894 
4,131 

CO 

o 
rt" 

CN 

$  6,251 

-122 

710 

172 

7,011 

1,923 

4,156 

18 

o 

On 

PC 

© 

h  00  00  lO 

IO  PC  NO  NO 

t— 1  — H 

■rt  IO  PC 

CN  -ry 

$  1,028 

1,303 

4,194 

3,140 

911 

641 

912 

3,787 

NO^ 

y-<  00 

ONO 
IO  IO 

$   612 

10,788 

3,150 

ONO 
IO  no 

to  pc 

Ttfrt 

r* 
N 

CN 

CN  00 
CN  O 

IO   1-H 

00 
CN 
tA 

o 

PC 

NO 

oo 

CN 

4,229 
8,108 
6,801 
2,394 

PC 
IO 

CN 

$  7,098 

-1,767 

-232 

131 

5,230 

1,307 

2,421 

16 

is 

© 

to 


On 

On 
"rt  NO 

©  ^ 

PO 


On 
PC 

"?© 
©"> 

NO 


NO 

©^ 

00 


© 

00 

u  to 

4>  NO 

-o 
c 

p 


<"   o 

.5  - 
<v 

4>  JD 
OX)  c 

c  rt 


-- I 

ON 

© 

© 
© 

On  to  -h  On 
O  O  00  PC 
no  to        —h 

NO  00 

©T* 

to  PC 

NrtOOONrtOOfO 
fPjr»rtNO\NON 
00  O  >0  NO  IO  rt  O  NO 

©ON 
■r~   PC 
ON  00 

tN  CN  PC 

ON  ©  rt 
rt  On  On 

N.N. 

PC  CN 
PC  rt 

CN 

rt 

On  NO 

00  r-i 

tO    T-H 

IO 

O 

to  o  to  00 

N.  00  rt  N- 

-H  O  NO   00 

oo 

rt 
N 

NrtOMO 
IO  N  ©  N- 

ON  CN  O0  CN 

©  N-  ©  PC 
N-  CN  ©  PC 

N.   -H    -H 

CN 

PC-rf-^N.PCCNCNlO 
P>9- 

©  to 

IO  PC 

rt  no  NO 

rt 
<«■ 

to  rt 
lO 

CN 

00 

CO 

©  tO  PC  © 
rt  rt  CN  rt 

ON 

IO 

-H  r-l  CN 
CN     I 
tA    I 

PC  N  © 
CN         CN 

CN 

On 
On 

00 

NO  to  CN  CN 

•rt  N-  00  NO 

rt  PC 

N  NO 
PC  ON 

OO-rf-rtOPCONCNOO 
POONrtOlOrtOOrt 

rt  NO  OMO  NO  O  N  rf 

PCPCONvOCN--li-H'rt 

<A 

IO  © 

— 1  N 

©  to 

■^  ON 
rt  CN 

$  1,232 

33,417 

5,841 

©  to 

On  CN 
rt  IO 

©     1 

CN 
NO 

©^ 

OO" 
— H 

CN  © 
PC  rt 
©  CN 

«o 

NO 

(A 

CN 

CN 

UO 

NO 

9,016 
12,643 
19,747 

8,105 

to 

ON 
rtf 

$15,761 

-3,127 

1,665 

244 

PC  tO  PC  NO 
rt  N  On  CN 
IO  -h  00 

rt  CN  © 

00 

o 
© 

>o 

oo 

00  NO  rt   00 

On  no  00  NO 
CN  CN 

NO  © 

PC  PC 
MN 

tO-rtl-rtNOCOO-H-rt 
— ICNTtNOONlONOPO 
•rtCNONt-~00CN-rt<'rt 

CS  CNHO  rt  rH  rH  rt  OO 

(A 

On  PC 
00  rt 
N  CN 

00  rt 
CN  CN 

$  1,084 
22,999 

4,574 

N.  CN 
IO  PC 

NO  y^ 

oo'l 

CN 

y-l  PC 
NO 

no" 

— -i 

NO  On 
rt  PC 
N  CN 

N. 

rt 

w 

to 

CO 

o. 

N- 

5,407 
11,251 
13,315 

4,313 

NO 
00 
Ol 

r* 

PC 

$13,699 

-2,650 

-43 

219 

11,225 

2,551 

8,002 

26 

— -i 

00 
On 

On 
CN 

NO  00  PC  to 
CN  ©  00  IO 
CN  CN 

>-iN  On 
00  no 

y^  *r 

1—* 

PC©l-~00NOrtrtl-Tf 
rtlt^NOONrtCNrt<ON 
NO©ONJ^-NO©CNNO 

•rtCNlOPC-H.rt.rtNO 

PC  On 

00  NO 

©N~ 

rt  ON 
CN  rH 

$   902 

18,042 

4,613 

N.  NO 
IO  CN 
lO  IO 

«"l 

CN 

N- 
CN 
N 

NO 

PC  © 
00  to 
IO 

00 
PC 

(A 

PC 
PC 

*o 

OO 
PC 

00  O0  00  PC 
00  PC  rt  rt 
N  PC  PC  IO 

rt  On  O  rt 

N- 

o_ 

OS 
CN 

$  9,616 

-1,084 

515 

184 

-h  re  00N 
PC  NO  NO  CN 

CN  r-H   y-y 

On  CN  NO 

CN 

N 

On 

CN 

PC  CN  PC  © 
IO  Tt<  00  00 

rt  00  PC 
PC  N 

■yM  PC 

©tOrJHCNrtiN-ON© 
©PCtO©lOCNNOPC 
ONNrt-iNON 

rt  rt  rj<  PC  -H           rt  r* 

■yH  IO 

r-o 

ION 
00  N 

$   844 

12,434 

4,726 

r*N 
©  NO 

©  to 

O0     1 

© 
© 
IO 

rt 

O-h 
O  CN 
rt  CN 

PC 

tA 

CN 

NO 

PC 

N  On  ©  rt 
COPON 
PC  O  00  o 

rt  On  n  PC 

o 

N 

CN 

r* 
CN 

--1  to  00  to 

lONNOrf 

n"I     1 

tA 

PC  rt  PC  N 
IO  CN  NO  CN 

N.  CN  rt 

In   c-° 

(y    Cd    CO* 

U  ~~ '  rt 

n2-3    r-  >- 

rt       c  3 

V—.   V4-I  *~  ** 

^    O  ■*->  C 

°   S   •-  <" 

<u  2—  c 

.- y'SJi 


-a' 

0! 


yC-G 

ojO.S? 

1 1 

<L> 

u  C  £ 

£rt^ 

-  u  y 

<n    3    3 

O  o  P 
u  «  o 
!>.  "  a 

ex-.* 

"DO 

apacu 


pi 

< 

Pi 
W 

(I- 

CO 

H 
CO 

o 
u 


■*-  -o 

-o  c 
c>,  C  rt 

f^rS  ?  Jr! 
<;  5  oo  oj 

i  u  c  £ 
H-l^^-g  o 

o^-3  «•% 

X    O   ^m   ™ 


c 
a 

o 

3 
O— ' 

c 


CD    uS 


C    4)  (j 
4)    tj 

a.  2  c 

x  c  o 

4)     rt 

^  4) 

O.T3  00 

O    C  J= 

■a -a  ° 

=  oS 

rt    4-»  <U 


to  T3 
O  4) 
O   4) 

"Ort 
4)  O 
4) 

•-rt    4) 

c.5. 
O  rt 
c  > 


ti    a  «s 


5    41    >  -rt 

HcOrtJrt, 


o  o 


rt< 
< 

rt 

w 

w 

rt 
P 

^  o  - 

oi-rt  2  « 

j-    00^ 

»i-  rt  y  o 
i-j  i_  ™  rt 

o-S  JJ.> 

QOrtrtJ 


o 
o 

-v 

QJ 

41 

4) 
(fi    > 

s  ° 

4)    io 

'    c 


4) 
4) 

»-rt 
C 

o 

c 


4) 

K  c 
<  rt 


3  >-. 


u 

7! 

-1 

rt 

■-« 

a; 

^— . 

u 

0 

-m 

4) 

> 

C 
4! 

E 

4) 
bO 

r 

a 

c 

o  rt 


c  c 

.2.2 
*-rt  '-rt 
u  o 

3    3 

-o-o 
o  o 

a  a 

E  E 

i-  '— 


r?   o   c 


rt 


a 
rtJ_ 
<  °'a 
►-;  to  rt 
nJ  J£  ° 

^3   co  O 
U-Uco 


CO  rt 

O  C 

C/3  cy 

c 


4) 

cu  .t: 
a 

rt 


yii 

4)  U 

E  2 

,C  .C    4) 

45  -a -O 

CO  w    tu 

TO  CO     CO 

<->  a  a 

— .  ,C  J= 

rt  o  tj  . 

rt>  rt      U      'X 


ti    3 


.5  u 

-rt  ^ 

2  ° 

4)    4) 

a  co 
o  ^ 


— 
c 

a 
x 

4> 


CO 


41 
00 

5   u    en 


.     CO     CO 

a,   bO  00 

bo  c  c 
.E'c'S 

rt     u     1m 

5    4)    4> 

bO""    4-J    ±i 

c  -rt  c   c 

.-    c    4)    <" 

rt  a  £  E 

rt   E   V  V 

S  a3  oo  bo 

bo  rt  rt 

Jn«   C    C 
3   c   t4   "1 

e  g  e  e 

rt   ETOTD 

B 

a 


o 


3   3 
0-Ph 


rt   3     O 

UPh  H 


ra 


rt  rt 


UrtUfe 


C  rt  rt 
rt  — — 
rt  rt 
p  S.rt.ts 

rt  rt  rt  rt 


16 


co 

vo 


C 
u 
<u 
Si 
+-> 
u 

o 

Z 


fa 


13 
C 

N 

w 


T3 
C 

m 

C 


w 
O 

O 

bJO 
G 

a 

u 

<L> 

a 
O 

V 

CO 

i-4 

a> 
> 

< 


J2 
CO 

H 


1= 

IO 


Ov 
Ov 
'*  00 

o^ 
1*4 

CO 


Ov 

to 

CO  vo 

O 
CN 


Ov 

to 

<?0O 

o"> 

00 


o 

00 

u  co 

OJ  co 

-a 
c 

E3 


co  to 


00  00  O  00  to  co 


CMOONO      CN  i— i    1-4 

10rfl>HrHt^         i— I  1>-      1*1 


OONVONrH 

CN  i-H  00 


1*4  o  o  it  ■* 


VO  Ov 

oos 


00  00 

co  co 


*—  00  vO  t-~  O 

CStHtO 


OvOOOMrt 
00  00  00  O  "* 


oo 
oo 


oo  o\  oo  oo  o 

CN  ^h  00 


1*4  1*4  CO  t—  —I 


■<*  00 

oo 


NO\OMOO 
CO  CN  l~- 


lO  IO 

o  — 


t^-OOOCNOsitOsvO-^vOOco 
"*c000O«">l0OlO00t^CN— I 

W)  ^ -h  0\  00  N  O  Oi  M  "1 

«v        — ■    «->    ■-    *-v        *•    '    *- 

CO    i-i  CN  CO  CN    i-l  CO  CO 


«o^o»'*fONNarooo 

lO  >h  Ov  <*  O  O  Oi  >*  o  ■* 
CN      i-i  CN  CN    i-4  i-4  CO 


O  "5 

Hcoa&otvi-iOMNoo^ 

OOCvvO^tNlflT^vOOO'H 
vO        vO(N>- iior-rt- iO 


rfO")")OiOOO'*OviO'!}iM 
^'OvOOOvi'NOOOlO'H 

iortin(Nr~<-Hvoo,TjiQo 


f^i^r-vONO>-iOv^Oi^H 
ON^OOOv^CAvOroO-H 
O  COOCNOvlOvOCOOO 


ifi  O 

OOOO'-'OO 
00  IO  CO  i-»  o 

i-i  i-i  CN  00  CO 

CO  CN 

o  o 
o  -* 

vO  i*4  "*  00  IO  Ov 

TjH  r-H                              1-1 

OOiOOOr- 
Ov  co  to  ■* 

IO  CN 

CO  CN 

CO  Ov                CN 

r-l(N                     00 

CO 

00 
CN 

o 

OOvONrtOv 

O  •"*  i*1  so 

CN  O0 

o  o 

t—  co 

00  t-  O  Tf  o 
NNOOOW 
00  vO  CO  t—  O 

rfOv 

CN  IO 

Ov  -* 

CO  CN  O  t^  CO  vO 

IO  -+                                  1-1 

•>*  co  O  if 
Ov  co  vO  if 

CO  CO 
CN  v—l 

Ov  O               f-i 
—i                CN 

IO 

00 

o 

OOvOOvONtJ 

"*  Ov  00  O 

00  t— 
CN  CO 
CO  O 

i*<  OS  to  CN  IO 

O  i-i  O  CN  CN 

io  t~~  cn t--  to 

O  CN 
CO  *~- 

v-4  Tfr4 

vH  O  ^f  Ov  t)i  00 

to  i-i                vh 

vO  co  l-~  CN 
Ov  CO  IO  if 

VO  i-4 
5- 

*-  Tj<              O 

>H                     Ov 

"# 

Os 
IO 

i*<  CO  CN  CO  VO  00 

wNvOlO 

O  CO 
VO  CO 

oo  r- 

v— i  Ov  oo  t-  cn 

OvOvv-nOrt 

VO  CO 

Ov  o 

»>■  IO 

CO  o  «o  O  ■>*  VO 

IO   *-i                                  v-H 

CO  rf  O  iO 

Os  CO  vO  if 

1-H  rHNvHUlTfl^l 


00  Ov 

00  if  !>.  IO  CO 

if  ^h 

IO  t—  CN  io  CN  r— 

co  co  co  Ov 

O  00 

CN  >0  tJ<  IO  O 

if  t- 

IO                     r-4            iH 

Ov  co  vo  co 

IO  t-- 

IO  «-h         vo  IO 

CN  IO 

v-<    VO 

1*1  ©                CN 

VO 

v— 1                        >0 

00 

(ft 

•o 

t^ 

vOO^M<HIO 

00O*H 

Ov  VO 

Ov  CO  t—  Ov  vO 

OOv 

— i  iO  if  00  vO  "# 

U1NNO 

o  >o 

ior>"vrf  ^f 

^fOv 

IO  v-H                              -H 

OfONm 

Ov  CN 

vO  O  CO  O  Ov 

CN  IO 

*"H 

CO  if 

CO  CO          i-4  00 

IO 

CO  CN 

i-i  CO              io 

VO 

w. 

CN 

CO 

•o 

CN  CN  00  IO  O  Ov 

CN  v-h  Ov  CO 

is 

o 
>o 


Ov 
Ov 

^  vo 
C)CO 

CO 


Ov 
CO 

^o 
o"^ 

vO 
CN 


vo 
o^ 

00 


o 

00 

u  io 

OJ  vO 

c 


03 
0   w 


W)  c 
c    S 


O^r-OOO 
vo  O  O  cn  oo 


OO 
OO 


t^  IO  CO  CO  *-<    t^  t^. 

CO  00  •**>  CO  i-i      O  CO 


00  Ov  vo  t-»  O     f^  Ov 

CN  -H  00      O  O 


IO  O  Ov  CN  O 
Ov  CO  O  OS  ■<* 


t~-  ON 

00  Os  00  Ov  lO  CN  00  vo  CO  00  O  '-i  ^* 

CNOOCO»OlOOv— lON^rt 
VOCNCNOOIOIOCNOSOVO 

CO         v— iCN^CNv— ivHTjito 

o 

rj<  Ov  r- 

'-'  ^^TtONvOOOuiOOvOO 

I  NvOrt00t»v*vO00uliyvfSrt 

1  Osi— ICOCOCNIO'— IVO00VO 

CN         ■■-ICNCOCN'-I'-ICNCO 


r~OOvOr»vo     ^-00 
CN  -*  00      O  O 


O  >0  O  O  t}<  »o  00 
Ov  Ov  VO  CN  t^   CN  t~- 


t^  Ov  00  00  vO   CO  >0 
CN  i-l  00   i-i  t-H 


itCslOOvOvO 
O  CN  ^  Os  IO 


Ov  00 


■  CN  ro  CO  t—      VO  O 

i-i  CO  CN  00      CN  CO 


c 

V 

£ 

a, 

'3 


"^  5 

►^    ^-  C  cs 

2    ^CO  ;. 

—   cn  u 

C/3  t.   C  3 

p-3  3  «•§  J! 


3 

_o 
o 

3 

-u 

O 


3  -w 
P    ft 

b  o 


v-,"0  u 

O    U  jj 

a)  3 

§"V  § 

-3   3  3 

co   O  g 

>   3  go 

— •  >—  <o 

co   co  c 


CO   c 


co  ^ 


QJ  .2 


■a  a 

+j  a 

3    3 
1)   cn 

St3 

a  3 


(-,    O.  7)13   0"3    rt 

co  rt  _g  5  --2  g-  <" 


3^ 

§2 


•g&! 


O    fli 


0) 


co   is   u   cu  •— , 

q,  O.  aj   uJ3"u 
a;   OJ    ^  ^  .    3 

>-xi  rr  r>  r^  cs 


o  o 

Z^   0-3JS 

o-b  s ts 

xi3  o  o 


1^^  £ 


^cu'cbjObioaJJJaJ 
^.S   co.3_3.3_3_C_c 

Jfc3^   vJUog 

d^-5  35««rt  co- 


s.o  o, 


OOt^rfOCOOTf^cOCOOvO 
■*vOcc,  OvcNMOvOrfCSCN 
O         N  if  CO  f»  VO  CN  IO  CN 

CN  i-i  CN  i-4         i-i  H  CO 


CN  v—i  CN  O  O  CO  "O  CO  vO  tO  CO  O  CO 

I  i*O00Ovc0O00i-ic0O-h 

I  IDHlOvtrtCvlvOONO 


VO  CN 
CO  OV 
N  00 

•So 

CN  CN 


O  CN 

00  Tf 

Ov  ■* 


T-40 

CO  o 

ov  io 


NfvlOlOOv 

VOOOOkN 

co  O  co  O  O 


v-H    i* 

i-i  CN 


vO  vo  ■**<  1-4  O 
Ov  io  io  co  O 

Tj<   i-H    i-H  J>.    T)4 


i-4  CN 


ifiJlrtvOOO 
CO  CN  CN  l-~  lO 
i*  CO  CN  vO  ■rt 


i-4  IO 

r—  co 

co  o 

1* 

VO 
CN 

1*4 


if  CN 

O  00 
CO  O 

•o 


CO  00  ■*  t--  00  t~- 

TJ4   O    CN   1-4    TJ4  IO 

IO  i-i         i-i         -H 


VO  O  IO  i-i  CN  CO 

IO  O  i— l  CO  Tji  VO 
IO  i-i         i-i 


CN  lO  <"v]  i-i 
O  CO  t^  IO 


CN  OV  OS  TJ4 


Ov  IO  O  Ov 
O  co  t^  rJ4 


00  vO  O  CN 


ON00N 
O  CO  VO  •* 


OWO 


CO  it  vO  O  >0  IO  "*  CN  t^  CN  O  i*4  — H 

I  Csir-vONOviovO-HrtOvH 

I  Ov        io  1-4  it1  O  >0  00  1*  Ov 


CN 

io  O  O  O  Ov  1*4 

O  00  CN  IO 

CN  irJH 
VO  lO 

i-i  io 

VO  OO  vO  CN  CN 
VO  O  lf4  it1  i*4 

MOiHMO 

O  Os 

i-i  o 
iOr~ 

O  IO         i*  CN  t-~ 

IO                       -«              — 4 

O   I*"   CSI  t^. 

OfONIO 

CN  00 

iO  i-+              Ov 

i-i              VO 

00 
O 

i—i 

H 

Z 


3    S 


co 


h2, 

CO    3    >v- 

fcr  >  P.  ca 


>>rt. 


Z-B  § 


^   c   C   w   in"  cn  — 
wJbf!   >   c   3   c  t, 

°  ■•=  .S  "5  2 

7Z  tn   3   J)   co  "3  ^3  •- 


cn   cn 

>    > 

.5.5 
£  £ 


Q 

< 

W 

pa 
< 

hJ    cv 
t— '  _cd 

O   3 


o  o 


W   5   ca 

d<;  3j2  S 
PiUc-o>OQ< 


2  M  ca 

bfl  <U   O. 

2    UTJ 

ca  «>  c 
£-o  rt 
<"  **  >> 
t-.t-.ca 

-3   >  — 


01 
-3 
cn 
3 
J2 

co" 
Q 


3 

a-   :  S 

O   3  -O.   cn   cu 
-  v    t<    J>.  ■*->    i-i 

UUcoO^ 


cd 


17 


CO 

10 


<u 
si 
+■> 

O 
C/3 


u 
ca 


<u 
H 

T3 

C 

CO 

<u 
N 

c/3 
>> 

b 

ra 

s 
s 

3 
CO 


o *" 

o 


co  CN 

O 

NO 

cn 


o\ 

tO\© 
C?<N 

o 

OO 


o 

OO 

u  cn 

CU 

-a 

p 


f^>OO00>HNM 

O  ■<-<  co  no        <0^< 
W  to  Nh 


>0  lO  ■*  O  "-i  tN  00 
■<*  <~0  CN  to 


■*f  On  "*  On  ^-i  to  to 
OOf^O  >O0\ 
co  cn       i-<       i-<  cn 


*—  oo  t—  to      cn  -h 

cn  00  c*5  -^       t-i  ^}< 
cn  -*       cn       --<  o 


i-HTt<wcotot--Oco 

tNOvOOOlOOwvO 


\0  M  Ov  W)  ^  >H -h  NO  to  00 
CO  CM 


O  On 


CN  •*  NO 
i#  IO  CN 

no  t^  On 


CO    -* 


CN  CO 
CN  T*< 
CO  t~- 


'HOn 
On 
On 


On-h 

co  «~- 

00  ^t< 


rONOMCNCO^OO 
1^-OnOcOOJnOOCN 


CO  rt  N  ^  rt  t-i  r-l  ^  tJO 
CN  CN 


O  to 

CN  t-- 

On  "0 


*-  CN  i-H 
"*  CN  On 
On  t^-  00 


CN  NO  O  lO 
CN     CO 


OO 

NO  ^ 
to  NO 


fOWOOOMOlON 
■#CO*nONOinO^ 
iOnOCN-^OWOnW 


I  NO  ■*#  — I 


t-O 

00  ^ 

1*1-H 


00  -i  no 

— I  -r^  NO 

t~-  CN  Tj< 


CO  i— i  *~- 


On  IO  lO  CO 

i-<     CN 


to  O0 

o  o 

CO  o 


o 

CN 


r-l   lO 


-h  00 

o 


t^OOcOCNOOOWjT-l 
CNCOCNnOOcOOnnO 
ONNOWI^nOth 


i-h     CN  ■ 


;•«*•<* 


-H  On 
-P  O 
On  O 


to  o  oo 

On  iO  co 

NO  00  CO 


"*  «0  O  CN 


CO  On 
00  co 
00  On 


NO 


**NO 

to 


ow 


00  "0 

o  to 

CN  i-l 


On  00  -*  W 
O  O0  CO  rj< 
CO  On  On  ■* 


CN     no  CO  00  On 

no  -h  i-« 


CO  to  t--  CO 
CO  "0  CN  CN 
IO  NO  to  CN 


On^OnO 
IO  i-i  CO  IO 

to  o  o  ■* 

NO^CSIO 

NO  O  CO  CO 

OnnO^co 
O  no  co  •* 

ri<  *-»  i—l  to 


CO  CO  CN 


i-l  NO  -h  CO 
OMOtOO 
nO  co  co  co 

On  CN  -H 


>0  -H  On  O 
tO  O  O  i-i 
CA")CAM 

N0"-H-h" 


CO 

00  co  no  co 
CO  CN  O  CN 
On  co  -# 


On 


CO  —I  CN  f— 
■rt<  CN  CO  t^- 


r-O 


CNi-itoCNlOOONtO 
NOCNt-hoOIOIOCNCN 

C!^HrtOMO-*ONM 


^h  -h  i-H  ^f<  CO 


On»>- 
CO  ^H 
NO  CN 


•^l  i-lt~« 
00  CO  CN 

CO  i-<  NO 


■r-1    -^ 


o 

CO 


o^ 

r^  On 

o_ 

IO 
CN 


On  00  CN  00 
f~  NO  On  ^f< 

rtl^NOrt 


COt-~  00  >* 


•^t1  On  rf  ID 
t^O")") 
o  "*  C\t^ 

CN  On  no  co 


NO  00  -^  ^H 

t^   •Ttl   NO  t^ 


NO  *-H  i-H  ON  IO  NO 


00  CN  NO  CN 
NO  CN  CO 

CO  00  o 


lOOMOV) 
NOKlOCNl 
no  ^  NO 

ONON 


00 

CN  ON  O  NO 

NO  ^h  O  CN 


00  CO  J^  CN 
On  CO  CN  CN 


<N         •rt  T(<  CN  •rt 


00 

o 

lO  00  00  CN 

WON 


VI 

O 
U 

a> 
bJO 
ca 
u 
v 
> 
< 


m 


CO 


fe 

oi 

< 

-a 

to 

c 

rt 

^ 

w 

< 

C 

ps: 

3 

0 

+r? 


On 

o 
o 


ON 
^f  to 

o 

CO 


co  ro 

O 
O 
CN 


O   ™ 

a)  rt 
n  ■*-• 

•a -3 

.S  «- 

<L> 

c  S 
ctf   3 


O  On  00  On  •  CN  Tjft 
"*  t^-  CO  CN  •  NO  CN 
00  NO        ■  CN  NO 


ON  *-i  i-H  CN  IO  NO 
lO  00  CO  t^  'f  O 
IO  •<*         -h  CO 


CN  TH  Tf  -H    00  00 
On  co  CO  t—    O  On 

CO  co  rHfO 


OOOOOnnONOOOn 
NNOmoOiO'jaN 
NO  CO  nO  O*  f)  "-i  W  rf 


NO  CN  ^-h  "0  CN  CS 


CN  y-l 
IO  ^J< 
■*  CO 


CN  IO  CN 

NO  T-l  -* 

IO  CO  00 


00  OO 


'-t  CN  CN  NO  NO 
IO      lOrt 

CA 


O  J~» 

^H  NO 

t^  CN 


o 

-hO 

NO 
NO 


00  CN 

O  00 
CO 


CN 


o 


OOCNOnCNCOOOOO 

Ttit^o-^ooioo'o 

OncocO'-i^"*'*co 


CO  «-!  00  ■*  H  ^H 


r-O 

«*  CN 


lO   no  o 
CN 


CO^CNIOOOCN*— ilO 

NOvTt<N10NrOM 


O  no 

CN  NO 

NO-^ 


co  t-t  no  co  «-i  ■ 


CO  CN  •>* 

CO  00  IO 
OnJ^OO 

CO 


On  ^  O 
OO-* 
On  NO  ■<*< 


CN 


lO  T-<  00  no 
CN 


O  OO 
NO  o 

io  o 

On  CO 

CO  i-i 


OO 

—i  On 
O  co 


o 

o 


CN 


o 

CO 

— <© 

IO 
oo 


NO 


CN  O 
CN  IO 


NO  00 
CN  CN 
lO  CO 


co  WO  O 
CO  CN  Tfi  On 


NO  CO  ~h  On 
CN 


CN  -H  NO  i-l  CN 

*->■  O  O  i-1  CN 

^<  t^  ^H  i-H  On 

i-i  CO  CO  CO  NO 


O  t--l^  i* 

On  On  -h  00 

t^-  i-l  IO  i-H 


iO  lO  CO  On 

On  IO  CO  CO 
CN  CN 


CN  "* 

■  IO  On 

CO 


CN  CO  CO  CO  NO  NO 
CN  On  CO  NO  *—  i-i 
CN  ^h  ^H 


O-OiOvOOHNNrt 
iOOcocoOOnOoo 

IO— Ii-ICOOnOOCOO 
CN  i-i  IO  CO  CO 


OOVOOOnOOOOO— i 
OsiOiO-#NOONiOt-^ 
NNNOO^lOfNJM 


UN 

O  no 

CO  CN 


1*    On-H 

l^  W  CN 
t~-  t~-  CO 


"*  co 
oo  io 


NO 

CN 

i-H    T* 

CO 

On 


O 

CO 

(A 


O  co 

i-H    00 


NO  O  00  On 
IO  O  -^  00 
O  co  On  "* 


i-H  CN 


CN  CN  O  "0 


IO  i*  -*  On 
O0  O  CO  CN 

r-»  i-i  "*  co 


NO 
1* 

00  ti.  NO  On 

00  i*  ■*  CN 

NO  O0  t^- 


O  tO  CN 


CN  i-H  On  rf< 
Tftot^ON 
tOOOOO-t 


i*  Tf  — i         — *  to  00 
CN  i-H  i-< 


NO  CN  NO  CO 
NO  Tf  IO  CO 

i*  NO  i* 


-H  O0  i*1  CO 
O.NONO 
i-l  to  NO  -^ 


-*        co  co 


IO  to 

-h  On 


On  to  CO 
CO  CO  CO 
CO  On  IO 


t-»  CN 

O  no 

00  NO 


o 

NO 


CN   rH 

On  ^h 
tO 


i-l  CN  00  i* 


r-tNiOOO 
•^  no  00  O 
CN  00  O  O 


On  CN  -h 
(A 


O  —I  NO  CN 

to  O  ■*  to 

NO  i*  CN  i-i 


NO  Tf  to  NO 
CO  NO  i-h  CN 
to  On  Tf 


IO      *H         to  CN 


NO  CN  i-H 


f~  NO  i-i  On 
O  00  NO  CO 


co  000 


On  O  -^  to 
CO  i—i  IO  CN 
IO  1H  NO 


IO  i-H 


ONc- 


CO   i-H  CO  *~» 

On  CN  co  i-i 
nmon 


a)  cd  c3 


w3  ,-  i- 
P-  °-° 

t-~  bog 

rt  ^   C    3 

^  o«  c 
c/5<coK 


<u  c  g 
E^ 

en   2  3 

#-o"2 
o  o  P 

u   u   ^ 

v.  o>  a 

•  •  ^ 


Pi 
< 
to 

Pi 
to 
to 

CO 

H 

CO 

O 
U 


c 

o 

E 
g, 

'3 

4) 

c 


«  a)  o 
IQtoto 


to  —   en   in 

^  t.    C    C 


O 

d. 
y, 
<u 
w 

3 
O  — 

<u  ca 
c.ti 


1)    u 


ft  ■" 

^    ^  (U 

ft-O  M 

O   C  3 

U      (H  ™ 

g   O  co 

a -a  <u  s 
tocototo 


o  4> 

<u  o 

cu 

<*H  cu 


O   rt 
C    > 


O   O 

tot- 


to 
< 

to 

to 
w 
to 

CO 

to 

& 
H 

to 
to- 


CD 


0) 
en    > 

P    O 

cu  en 

^  C 

-  u 

.3  3 

1_    CU 

j-  bX)  ^ 

to  fe-o  S 
QOtoto 


c 

^^ 
CJ 
3 

o 


o 

u 

"O 

cu 
cu 

c 
o 

c 


to  3 


=!  §    <  rt 


cSS 


cu  cu 

ft  ft 

a  c 
.2.2 

CJ  o 
3  3 
"O"0 

o  o 

u  u 
ft  ft 

E  E 

u   u 

ca  ca 
toto 


CL- 

to 


Oft 
en   ca 

0)   u 

en    O 


u 

►"-•.^  ca 
toOco 


en 


co 


> 

CU 
CU 

— H 

l^^ 

*o-o 

cu 

(1) 

hi 

e/j 

ca 

nl 

J=J5 

CJ 

U 

3   3 
Pnto 


«  E 

en    cu 

P  *i 

&"^ 
X  ™ 
CU  .3 

Jir1  ca 

ca  o 

cu  cu 
a  en 

o  ca 
.e-5 

en  u 
ca   3 


3 
CU 

ft 

X 

o 


P   cu   en 


J    hf, 


T3 


S    U    °    u 
fS   O—    o 

c  -a  c 


4-    cu 


ca  3    o     ca  i,  ca  ca 
Uto  H   U^Uto 


.   en   en 

«)   bfl  OO 

MC   C 

So  e 

"        U        U 

C  ca  ca 
^  cu  cu 

bo""  «  ti 

3  +J    P    P 
.3    3    CU    CU 

£  g  E  E 

S  £  u  i> 

S   cu   MM 

oo  ca  ca 
>m  c  c 
~  3  ca  ca 

E  <3  E  E 
ca  E  _._, 

—  •O   P    P 

g  p  ca  ca 

ra  .    ca  ca 
p  o  • -  • - 

ca  a)  <a  ca 
totoUU 


18 


CO 
ID 


<L> 
X! 

-4-> 

O 
C/3 


« 
fa 

o 

& 

H 

C 
a) 

<U 
N 


o 


On 
On  r-, 

"*  CN 

O 
co 


On 
<"?CN 

O 
oo 


O 
00 

u  CN 

4) 

-a 

c 


CN  io  CN  NO  On 

Ot^OO\M 


M1/)0\OCN      *~»  00 

i— I  H-HVO       00O 


t^t^iofo-H    o  — •  o 


On  to  CN  to  CN      N  O    t~- 

CN  t-h  r—      On  t—    -h 


(SWONOW)0\N*CN]ir)CS 
N0lO--iMt^N0lO00r-ilO 

lO         <H<H«5N         -H  CN  CO 

(A- 


CN— I-HLOOnONOOCNONCO-HNO 

co-fCNt—CNifONiO— i-hcn 
ON-HNO-HifoOt— CNtOco 


CN  NO 
O  to 
if  lO 

CN  •— I 


CN  On 
lO  00 
cs  O 


On  NO  O  *—  ON 

00  \0  »  'H  1^ 
On  co  i-i  O  -h 


On  i-i  lO  i*  O 
lO  NO  CN  lO  00 


CN 


rtNH  HHM 


lO  On        00  On 


if  no  On  NO  00 
NO  O  i-<  NO  tO 


NO  O    no 
CN  On    fO 


ON*00O      NO  On 

1-h        CN  -h  oo     O  00 


00  if  CN  -h  on 

NNihOO 


00  i*    -* 

O  -*    no 


OCMO-100      i-(  lO 

i-H  CNMJ-      -h  On 


CN  no  O  On  CO 

■tNOOOif 


CO  CO   o 

oca  i-i 


OOwfMiO     no  o 

—1  CO  CO  t—      -H  CN 


if  i# 

CNi-hOnOOniooo-^OOOnio 
CNCNOn00ihiO00iO«")i— t  i— i 
^)tN|NOOO"*N'^i)lO 

CN  CN  — I         i-i  -h  CO 


OnOO 

— iNO^fifCNr— ONOOOCNOOCO 

coONI^-NOOOt^ONNOONOi-i 

OOi-inOOCO-hnOI^-OOCN 


■fOOiJir-OOOaOiONCiOco 
nOOnOi-iOOOO-^nOOnOOi-i 
~h       co  oo  cn  On  to  to  00  O 


o  «* 

O  —i 
NO  CN 


00  CO 

if   NO 

i-H  CN 


00 
CN 


CO  «")  r—  lO  CO  CO 


i-iNlO         to  00 

if  l-H    l-H  l-H 


I  lO  CN  t^-  O  NO 


O  CN  CO  if  if  "* 

•*f   CN  -H  -H 


On  NO  t^  CN  O  O 


to  O  CO  i-H 


t—  00  if  CN 
O0  CN  if  i* 


co  On  CN  00 


On  00 

NO  CO  t^  NO  CO 

CN  *-» 

O    i-H    i-H    CM    OJ   l-H 

*•-  t—  IO  CN 

if  ON 

if  r-.  co  i-H  t-» 

On*— 

io  cm  i-c            i-H 

00  CN  if  if 

i-H   00 

r-iOitNr- 

CN  CN 

CN  00 

NO  00                no 

if 

*— 1 

if 

00 

(A- 

if 

to 

CO  >0  i-H   i-H   00  NO 

NO  NO  O  NO 

CO  CN 

CO  NO  CN  CO  t— 

NO  CN 

if  On  if  if  co  co 

On  CN  lO  CN 

lO  On 

lONCOi-i 

If  l-H 

If  ~H    -H                        ^H 

00  co  no  if 

r-© 

©N  to  if  if  t— 

ON  CO 

On  NO 

lO  On               00 

CO 

o 

*— 

M. 

o 

to 

CO  CN  00  CN  if  if 

lO  CN  00  NO 

NO  NO 

NONCOOO 

O  co 

O  O  OO        if  if 

l-H  CN  if  i-H 

r—  lO 

NO  lO  O  On  no 

CN  if 

lO  i-H                       CN 

On  co  to  i* 

if  CO 

ON  lO  CN  if  O 

-H   CO 

00  to 

fClt-                CO 
CN 

On 
if 

w. 

NO 

O 

if  00  NO  t-  *"~  if 

O  ^H  ON  to 

m 
O 

O 

bJO 
G 

+-» 
rt 
u 

<u 

a 
O 

<u 
bjo 
C3 
u 
V 
> 

< 


H 


£1 

Z 

<u 

H 

13 

< 

T3 

C 

CO 
Hi 

O 

CO 

T3 

C 
rd 

is 

to 

NO 


On 

no2 

o 
o 
»o 


On 

Si1'5 
if  ro 

O 
i* 
CO 


co  00  00  co  On     00 -h 
00  if  i-i  00  O     "5nO 


On  CO  *■»  00  t—      CO  On 
i-H  t—      00  "0 


-h  NO  On  CN  i-H 
CN  00  CN  NO  NO 


CO  00 

co  o 


O0  CN  I—  00  00 


CN  to  On  On  NO 


CN  tO 

00  to 


NO  CO 

oo  r— 


i}l>OOONNmnNCN|NO> 
NOO-Hto-HOO-— iNOif-fCN 
cocoOcoOOOtocoOON 

NO         -h  -h  irj  CN         CN  CN  CO 


oo 

CNNONONOr— ifiocNCNOOio 

NOOOr^ONOOi-HNOu-jcOi-^-H 

t^-i^ifOOtoONtOifi-HO 


if  CN 
O  no 
r-.  -* 


co  co  00  co  r-» 

NO  CO  NO  NO  to 
On  CO  *—  00  CO 

Tf  CN       On 

»H  ^H        CO 


o  to 

lO  CO 
rf  CN 


if)  00  Tf  M  m  in 
CO  CN  i-H       l-H 


NOOOmifNN 


VOO— i  if 
O  CO  i*  if 


CO 

(A 


CO  -H      iHrttC) 


O  CO  00  i-H  NO 

,_,     -H  i-H-« 


CO  if 

00  NO 


O0  CO 
CN  lO 

if  On 

NO  CO  t^-  CN  if 
O0  i-H  NO  co  NO 
t^  if  co  On  co 

CO  CN 
if  CN 
CN  CN 

CO  lO  lO  CN  CO  O0 

CO  co  ^h 

co  r-»  oo  no 

ON  CN  t-  if 

NO  -h 

O  00             to 

l-H                           00 

CN 

o 
If 

On  no  On  Or-  00 

CO  t^  CO  i-H 

ON^ft^-l-~COcot^l^if-HOOCO 

ifl^ONONOOOOCNlOCN-H 

i-HCNifNOCOlOlOCN00i-H 


NO  t^ 

00  -* 
CN  O 


»f  CN  NO  CO  CN 
O  00  CO  t"»  CO 

CN  if  lO  NO  00 


CO 


CN  i-i    i-H 


nOn   oo  t— 


Or- 

NO  co 
O  CN 


O  NO  lO  CO 

On  CN  if  if 


if  to  to  On  NO  00  to 

O  CO  i-H  O  to  *—  00 


O  "f  O  co  r--  ion 
i-H    CN  i-H  r-   oo  no 


CN  i-H  lO  00  O   CN  i— I 

co  On  On  I— CN  t—  i-H 


i-H  00  O  lO  Tf  00 


On  CO  O0  to  CN   NO  00 

i-H  i-H  r--  r—  no 


r— CNconOi— ICONOCOCOIOIOCN 

Ifi-Ht—    CO-HCOCONOlOOOi-H 

cOCNifNOONCNU-jOOiHiOO 
CN  i-H  i-H  CN 


—ir-cNcoNOO-HifNOO^f 

CONO— lifO-Ht^CNOONOi-i 
NO-HCOifCNOOifNO-HOO 


oo 

CN  -H 
CN  00 

OOO  O  O  co 
ON  On  O  if  co 
NO  to  if  »f  00 

-HO 
ON   if 
O  CN 

co  w  if  i-H  if  r— 
co  co  i-H 

CN  00  tO  CN 

On  CN  no  if 

if  NO 

NO  to                NO 

o 

CN 
CN 

i-i  O  "5  CO  CO  t— 

lO  co  co  if 

NO  CO 

CO  if 

t—  CN  CN  00  CN 
i-H  t—  CN  O  lO 

NO  t—  CO  NO  O 

O  to 
CN  CO 
CN  CN 

O  CN  NO  i-H  if  lO 

CO  CO   -H                        ,-H 

O  t—  no  co 

On  CN  NO  if 

CO   if  Tf   If 


N  **h 

.S  u 

0) 

c  s 

C4Z 


<U    3 

—  -a 
-a  c 


u 
C 

Oo  3^-cd  % 
isi  03  ^i  i-l  iu 


•  n  oo  cj 

t/luC.C 


Ui 


c 
_o 

o 

3 

■o 

O 
Ih 

a 


in 


a.  a) 
"a  a 

C    3 

a  c 
•3  ca 


u2  <-> 


in     «     u  S   2  «   O  in 


Si        OJ 

s  §  P 

P»  G  00 
-h  _  c3 
cd   cS     C 

^1 


V 


zr. 


nJ-3 


c 


(j    rt    U.    C    (y  .-  _ 


0,0,03   u  -c  "O 


U  Sh3  43 


CO 


(j  O  o 
..    ui-P 


p   n3 


T3 

C 

>>  rt.-3 


OJ   C 


a-S&b&S^s-s 


oo  bo  u  t>  cu  <u 

«.S. 5 -2.5.5. 5 

WHS  ivi-S-o-cjn-c-S 

U   fe  .5  -3   3   «   «   «   cd 


_0  _cs 
cd 

.3   C   o£ 


"^  rt  rt 


H2 

c/2  c 

U  ^ 

pS  5  c 

2  co  oo  50  oo\n 

w  C  "3  '_3  ^3  .co 

3  O  •-.--§  2""  O 
gwdcdcd-g  :33co 


c  c 
co  co 

BE 

in   m 

CO    CO 

>  > 

c  c 


Q 

w 
hJ 

pa 
< 


-5  E  E 

<*H  U       U 

o  cd   cd 

O  V-"4H 


O   O 


c 
J3 

(_.    01    Cd 

bo  oj  a 


—  O  T3 

cd  cd  c 

E"o  rt 

ui  oj   ^ 

u  i_  cd 

CO  CO  J3 

43  >_. 


CO 
43 
to 
3 
43 

C/f 

Q 

W 


10 


Z  "o  "i 

P>   C42   S 

W      O      ^     4H 


cd 

C  4-1   in   co 
"      >n*J43 


Ph 

O    ^ 

Pn    S    o'  « 


19 


vo 


+■> 

3 
O 

C 
TO 


<L) 

t: 

o 

2 


u 

fa 


& 

H 

*o 

c 

CO 

<u 

N 
CO 

a 
a 

3 

•HI 
a 

CO 

c 
fa 

CO 


1- 
■»-> 

4) 


1/3. 

O 

O 

<u 
co 

0) 

> 

< 


VO 


J3 
CO 

H 


CO 


On 
to 

©cn 

OO 


o 

OO 

1-  cn 

^^ 

X) 

c 

£3 


NO  LO  rt  rf  CN  -f  NO 
On  f»  PO  On  to  PO  OO 
■<*  po  "-i 


O  f^  f)  tNl  Qv  CN1  CM  ON 
■rtONlOrtrtPOCN© 

OOtOrtrtPOONt^OO 


CN  CN  Onno  i-i        -hio  OM 
CO<rH 


ON 
00  NO 
T*rt 


t~  NO  00 
t^  00  NO 

po  r--  ■«+< 


»htj<M    00  00 
CN  »-H    PO 


Tj<00 

t--  On 

t-  i-i 


lOtNlONO 
On  CN  PO  00 

o  oo  no© 


CN      PN  LO  t*  On 


^iooo 

po  ©  pn  r^ 

CO  •«#  On  PO 


*-t      rt  PO  CN 


On  00  ©  00 
CN  On  NO  CN 
©  NO  On 


©  t--  00  *#  lo 
ON  PO  CN  CN  PO 
CN  CN         *-H 


■  >o 

•ON 


PONOIO'— IrtNONONO 

©nopO'-iOnOn>0^< 
pOI^-©io©nOOnio 


t~-  **  00  **  CN   irt  O 

t-h  00  CN  PO  PO         to 

CN  rt  rt  ^H 


rt  00  CN  ■*♦<  NO      •  CN 
r}<  rt  PO  NO  CN      -NO 


CN  rt  N  T*<  rt 


■^©00-^CPONOPO 
ior~-00ONTt<©PO© 

OOLOt^rtt^NOONON 


■*NO 
©  00 
On  PO 


©r~  to 
oo  PO  © 
NO  00  t~» 


P>00    P-IO 
rtl  CN 


CN  O0 
CN  rt 
CN  PO 


CN 


1— I    "■*< 

CN 


h© 
lO  rt 


-H  CN 


■—<  CN 


On  i-h  t*  to 
i-i  io  t*  cn 
00  On  00  CN 


rt  rt  to  i* 


00  00 
OO  iO 
lO  © 


CN  NO  J-~ 

Tf  NO   T*< 

no  to  po 


t^P«     rtCNl 


to  r~ 

tO  NO 

to  On 


■rt  LO 
NO 
CN 


On  lo 


CNt^NONO»OPOt—  i— i 

ONNOrtON"5lOON00 

00©©LOLOPO00© 


t^  PO 
LO  LO 

-*On 


PO  NO  Tt< 

On  -rt  CN 

•*  PO  NO 


PO  NO 
PO  Jp-» 

■*On 


rt  rfl 
CO 


PO 
CN 


On  «-i 
On  CN 


CN  PO  ©  00 
MPMNrt 

T}<   Tj<  PO 


On  NO  CN  NO 
tO  ©  00  NO 
00  ONt^r^- 


PO  00  -# 


rt  ©  CN  On 
r~  to  J-~  LO 

PO  to  ON  On 


On  CN 


«-H  NO  PO  NO 
rt  P0  NO  © 

irj  rt  rt  rj< 


O0  ©  PO 


PO  rt<  rf<  © 
PO  00  NO  PO 
CN  00  O0 


t^     PO        lo  i-i 


lO  CN  rt 


00  rt1  ©  CN 
NO  rf  •>*  ■—< 
NO  lO  PO  PO 


© 

On 

NOO©rt 

— i  po  r^  po 

CN  LO  00 


©N  to  to 


00 
NO 

<*>ONrt 
00  i*  LO  CN 
rt  lO  © 


X 
H 


co 

I— I 

o 

g 

rtit, 

-o 

Urt 
Ih 
H< 
faP< 

Oj 

z~ 

CO^ 

PS1 
< 
fa 

Q 


© 
o 


NO 

LO 


On 
On 
"*  O0 

PO 


On 
PO 

CO  rt 
©^ 

NO 
CN 


<U  a) 

's  o 

.5  >- 

cd  3 


"0 

© 


Oio-hnO^O") 
OO  M  r- ^  lO  00  CN 
PO  PO         rt               po 

NOPOPOONrtHCNrtvO 
TfNOPOONrtCNONOO 

ONPOlO'OPOCNlO'* 

r^  i-H 
in  cn 

©On 

00  rt  On 
O  PO  OO 
rt  ©  LO 

00  ^-1 
CN  N 
t^  NO 

irt  00 

to 

•<*© 

irt© 
t^-  irt 

00 

00  CN  PO  i* 
rj<  CN  CN  On 
1—  PO  NO  © 

00 

t^  NO  NO  ON 
CN  NO  00  i-H 

OnOnO-* 

NO  00  N  On 
CN  to  LO  CN 

TjfPOrt 

rtPOONNOCNrtrtON 

NO  On 
PO  ^ 

rt  NO© 
CN  -^ 
««• 

t~»  irt 
PO 

t^ 

to 

>* 

LO 

PO  tO  NO  NO 
irt 

PO 

■*Tt<rt 

1—1       1—1 

On 

irt 

© 

On 

i-i  NO  ©  00  lO  PO  CN 
ON  -*  t^-  ^1  Tj<         CN 
CN  CN         i-H                CN 

>OnOpOOni-ioO©'-i 
^t^lONOTtl'-it^CN 
CN^CNNOt~-00PO© 

rtfNir-iOrt       hp. 

PO  On 
On  PO 

in  po 
t^  in 

CN  i-H 

$  1,063 

18,357 

8,365 

to  CN 

00  On 

t^.  irt 
CN 

rt  On 

NO 

©^ 
•* 

t~~  irt 

n9p> 
to  © 

CN  irt 
PO 

CO 
PO 

NO 

PO 

1,772 

4,463 

11,906 

5,716 

1^. 

LO 

00 

PO 
CN 

$  9,781 

1,131 

-271 

322 

10,963 

2,892 

7,213 

24 

CN 

On 
On 

«o 

irt 

On  OO  r~  PO  «0  ©  On 

rt  00  NO  '-I  PO  -^  lO 
CN  i-c         i-l                CN 

NO'rtNOt^POO'^lO 

locN-rtNOior^NOoo 

©rtl^-rtrtNOrtCN 

CN  CN 

PO  00 
On  N 

.— l  PO 
CN  ^-< 

$   878 

13,436 

7,402 

NO  NO 

t^.  CN 

j:  i 

CN 

NO 

On 
CN 

CO 

NO© 

n© 

rt  CN 

r^ 

CN 

NO 

CN 

*•-  i-c  On  On 

irt  tO  l^  >0 

©  00  to  CN 

CN  PO  On  PO 

SO 

© 

oo 

$  8,670 

110 

-647 

299 

CN  t}<  On  CO 

PO  00  NO  CN 
-*  "*© 

00  CN  lO 

00 

irt 
© 

co 

ONl^  CN  — i  © 
^-i  On  00  CN  ^ 
CN  »rt 

•NO 
••* 

^<OOPONONONOJ^rt< 

OlrtrtU)10-lO-< 

io-^OnponOOOioiO 
rtNNOrjirt         i-l  NO 

t^  in 
t~-  in 

•OPO 
CNrt 

$  1,097 
16,994 

7,844 

to  ^ 

P0  NO 

On  r-i 

to 

CN 

»rt  Tj< 
On 

NO 

•rt  CN 

©rt* 
ONrt 

© 

PO 

«4 

P0 

©^ 

PO 

1,286 

3,844 

11,721 

3,506 

to 

PO 

© 

CN 

?10,686 

-65 

-1,137 

229 

9,713 

2,861 

6,675 

30 

"-> 

On 

© 

in  no  no  po  cn 

•<*  CN  NO  NO  PO 

■  in 

©noOnI—ponOCOn 
'tfOOsoOr-iOrt-n 
NOr^oONOC^COO 

t-I  Tjl  PO  -H            1-1  PO 

©PO 

CN  irt 

PO  PO 

*"«   T-l 

$   453 
9,169 
6,735 

*—  PO 
to  no 

PO  ON 
NO      1 

00 

NO 

CN 
CN 

OH 

CN 

©" 
CN 

<«• 

CN 

©" 
CN 

NO  On  CN  00 
NO  NO  On  On 
r-  PO  CN  On 

PO  t^  CN 

LO 

CN 

i* 

$  5,792 

-44 

-285 

321 

itNvoa 

O0  CN  to  rt 
t^  t~-  00 

to  rt  CN 

*-H 

•>* 
On 

•o 

On 

00  O0  PO  CN  00 
Tf  PO  00  ©  CN 
^-l  ^         CN 

■  in 

■  CN 

rt  NO  00  00  00  rH  fP|  00 

lOi—ONOCNrt^ONOO 
*--00©00©lOirtlO 

PO  rt: 

m  -& 

00  00 

rt^  CN  PO 
t-  PO© 
i*  CN  i-l 

On  tJ< 
©  i* 
00  © 

m 

00  NO 

to  PO 

© 

ON 
© 

©  CN  00  rt^ 
LO  rt^  ©  CN 
^  CN  On  00 

CN 

©  ©  On  PO 
C-  •"*  On  © 
NO  CN  PO  CN 

CN  if  rj*  PO 
-rt  CN  Tti  CN 
tO  NO  to 

i—i  in  po  i-H      »-i  Tfi 

00  On 

rt  NO 

N  irt 

-1     1 

CO 

CN 
CN 

CN 

CN 

irt  rt^  J^.  CO 

f^ 

rj<  irt 
««• 

NO  irt  PO 

(l)    TO    m 

u  ""  — 


E  = 


O   oo 

« a 

N    o 
17)< 


C  0) 
O  J3 
OJO  £ 

S   3 

5  c 

03  . 
t-    </> 

— .   C 

'ojji 


II 

.  t-  Js 

oj  C  S 
-°   3   3 

.  u    ^ 

O   o   P 
u   •-   o 

u  •— .  J4 

•2   tl   u 

2}  <u  o 
QcQCm 


< 

ai 

w 
a. 

H 

co 
O 
U 


i-4  ai 


-a  c 


O7-^  rt-9 

^     O  ^  rt     TO 


(U  cvl 
on  ^ 

c  ai 
o>  u 

a.  2 

x  c 
o>  c 

a-a 

2  c 

c5° 


rtrc1  JJ  > 


m  T3 
O  0) 
(j   0> 


O   a) 
C    > 


Pd 
< 
fa 

Pi 

fa 

a* 

cd 
P 

fa  cj.5 

Pi^T3-« 


U 

CO 

C    <L>    00 


ra 


m  c  ~z-z 


£  HH 


< 

►J 

1-)  oj-o  oS 

O^  w  > 

X  4-1   o>.« 

QOfaJ 


!3  3 


3  oi 

>  be 

03   c 


o 
u 

01 
01 

N*-l 

C 

o 

a 


««•  G 


Pi  a 


*+    C       rt 


Ol    01 

a  a 
c  c 
.2.2 

4-1    4-> 

o  u 

3  3 
"CO 
O  O 
_    u 

a  a 
G  G 

u     I* 

03  03 
fafa 


i-,t3    41  0) 

rt5     O.tl  3 

w  2—  o 

,  a  rt  8 

►-<    oo   03  J3 

CJ   0)   O  oo 

5  g-o  s 

faU^H 


o 
o 

S-o 
>  8 


00  c 

01  3 
oo   oi 

OJ  'rt 

<rt"3 
X     ^ 

Oi.3 

a 


ba 


2  ° 

0)    01 
Q,  00 

O  03 

rt-g 


01 


01  O) 
oo  oo 
03  03 
JS  M 
O  O 

U      U      OO      U.       4-1 

3  3 
fa  Oh 


03   3     O 

Ufa  H 


•  ■o 

O) 

E 

3 

in 

C 

.    O 

bio  ;  o 

5    Ol    OO 
-.    03    hfl  4-> 

Sir    pU 

•°  ■%  ca 

^.   3  +J   c 
03  £   03   p3 


.   oo   oo 

oo  OJO  c* 
bfl  3   3 

G'S'G 

G  ^  u 
l,  CTj  03 
S    Ol    Ol 

So1"  +.  •£ 

C  4-i  B  3 
.3   c    41   Ol 

E  S  £  E 

rt   G   4)   01 

S  5  oo  bo 

OJO  c3  rt 
>n  rt  3  3 
r3  c  rt  rt 

G  g  6  E 

rt  £__ 

<rt  rt  ^  ^J 
T-i-O  3  3 
^  3  c3  rt 
_*  rt  . — i^h 
u  ro   ro 

G  o-ti.t- 
Kxiaa 
rt  rt  oj  rt 
faJUU 


20 


CO 

O 

^  10 
J"? 

zo 

x5 
£h 

C0  3? 
51O 
«co 

<*- 

<E 

< 

Q 


is 

co 


ON 

co 
O  rt 


r-   —  O  0>N       1^-   Tj< 

ioa>*NO    o  cn 


t-»  no  •*  no  no     cn — 

CN  —  M3     O  00 


N-**ON 


00  "*     -* 


Tj<  CN 


Ov 

arfOtSN 
O  "">  "5  00  O0 

On  10 
CN  — 

— 

10 

00 

O 

00 

OOO^N^ 

1^  •>*  n©  On  — 
10  O  O  ■<**  >0 

1~-   — 

-HO 

00  — 1 

CO   — 

0 

I-- 
cm 

U  CN 

TJ 

CN   Tf 

CN  -1 

O0 

rfNO'^ONNOlOONNO'^OONr^OO 

lOcot^-OONOOONNOOO 

04  ^H   CO   CN  t-IMtJ) 


NO  On 

ooi^TftsoO'Ha^tMO'Hio 

—  *— iNO— <<OiONO>- '  <0 
CN  rtM-l  rtrtd) 


MfNlW)NNlO<*)NOOOvOCNrO 
0\NOCOCOONNOCNCO"*rt<  — 
no  —  nOCnCNCNnOOOOOco 


N   H   TjO  O   0O  «)  IO  Tf    tH 


N©  — 

—  cn 

■<*© 

00  On 


OOMtHN^ 

«*  no  00  o  o 

•rf/i  ,-h  vO  no  co 


NO 

co 

CO  NO 
NO  CN 


CNI00NON1O 


CO  CN  O  "*  CN  NO 

CO  ^  ,_       ro 


1^  CO  00  •**! 
00  CN  CO  •*)< 


—  lOTft^rtrtOO 


NOO 

roON")fO 

On  cn 

■*±i  O0  *#  co  CN  no 

1~-  r-  00  CO 

•*  NO 

t^OiOOTf 

—  t^. 

CO  —  —               CN 

O0  CM  ■>#  "# 

NO  NO 

IflOfONO 

On  cn 

On  no 

OO                 O 

—    H                        -* 

00 

m- 

CN 

NO 

CO  NO  CN  O  NO  NO 

Nl^OC 

t-o 

On  t^  O  On  O 

cn  >o 

r—  lO  co  •"*        00 

CN  NO  On  O 

r—  ■>* 

NONi'lN 

10  On 

CO  —  —               CN 

00  CN  lO  rf 

00  10 

NO  On  CO  -J<  •* 

•1-1  CN 

ON  rf 

0C  On               O 
CO 

NO 

<«■ 

00 

ON 

OOOOQ   —   — 

NON"* 

00  — 

NO  NO 

ro  — 
*-~  co 

(ft- 


CO  —  *-  no  NO 
O  On  — 1  CN  to 

O  ^  ^  ")  o 

»ot-     — < 


CN  Tf 
CN  CN 

00  CO 


CO  On  t*  CO  —  00 
CO    —      CO 


CN  NO  -^  00 
O0  CN  CO  CO 


CO 

o 

ws 

EH 
^3 

z3 

co*/) 

< 

< 
Q 


o 

o 


NO 

10 


o 
o 


NO 

10 


o 
o 


NO 

•o 


o 

o 


ON 

On 

"*  00 
O  ^ 

CO 


On 
CO 
<^>  — 

o™ 

NO 


O 

-o 
c 

S3 


<l> 

r3 

N 

*~* 

to 

O 

c 

Ui 

OJ 

SR.-0 

b/0 

E 

E 

c3 

3 

(*£ 

^■*VOOO   CN  CO 
00  O  •*  r^  t~-  no  no 


lOO00O\N   Mt- 
—  CN  —  J>-   •—  O 


NO  NO  00  "#  CN   !OI~- 

O  O  "#  O  NO  On  —1 


ONl^OcOCNONCOt^OC-iO'-H 
CN  —  ONO^iOO  —  cONOCN  — 
00"-hOn-*00CNO\CMCOCN 


nOOniO-hoOOnOnOOnOcoi-- 
t^'Ot^OCf>'-"t'HiOtN 
—        NO  00  r^  »o  >o  CN  ON  t~- 


MMOON   —  NOlO 
VOCM^I^^   lONO'-l 


IO  —  O  <0  <-H   IO  NO 

—  CO  CN  t^   Hrt 


On  t^  On  —  no  lO  CO 

O  CN  O  —  CN   NO  00 


00  CN  to  CN  NO   —  O 

—1  CO  CN  00   CO  CO 


ooooooor*    N*  Tf 
O  t~-  00  cn  r-    00  ••#  no 


■—  CN  —         —  —  CO 


W- 


IOCOOOONCN       ©Nt~-t^- 
iHC^NN      CM  CO       I 


-*  NO  CN  CO  ON      lO  CN 

^wNQfo   o no 


>o  CO  NO  00  *- <    C\  >o 

t-i  CO  CN  00      CN  CO 


w 

CO 

P 
H 
W 


4>'3 


3 

cr 
w 

-o 

c 


c 
.2 

tj 

3 
-o 
0 

a 


2    E 


Q    Its  c 
$.■3  rt  >> 

CO  t   C    C 

O"   3  cr)  -°   1) 

UcoCQSjtM 


JS  " 


O     3 


O    0)     +j 


crj  O 
>   3 

*c«"crj 

-4->    -M 
OO^ 


co  c 

S.2 
WS 
H.y 

CO   rt 

u  3 

o 

c 

TO 


<U 


O.  id 

aj-3 
+j  a, 

3    3 
<D   cn 

Et3 

a  s 

crj 


Q 

w 

H 
U 

us 

Wro3 
cofe 


as 

ti  cS 

Js 

to  ^3 
O 

5.§  g -gag 

i_  tj   ^*n  ^  ^  cri 

fl    w    u    t,    U    1h    W 

r-    60  Wl  =J    «   4J    0) 
c3   3    3   3   C   3    3 


rt.5  tu.b 


tu  M"S-- 

Ju  o  o 

0"2   3  — 

x>J2  o  ° 

;"S  S.73S 


•—  ONt^CMONl~~00'*O^t<COON'# 

I  CO  —  CO  OO  CO  lO  CN  ^  O  NO  — 

1  Ov  —  NO  Tf  00  CN  NO  ON  —  CO 


00 
O 

00  10  00  10  >o  0 

CO  CO  O  — 

lO  00 

00  CO 
CM  — 

■*  CN  On  00  lO 
10  —  «o  —  O 

00  CO  CN  t^  CN 

—  co 
l^  10 

•H*  10  -h  <o  no  r^ 

r#                 —          CN 

CO  O  CN  O0 
On  CO  t^  rt1 

CNTf 

CO  On               O 
—  CN                 Tj< 

CN 

00 

lO  CM  lO  CO  NO  CO 

On  nO  no  00 

00  00 
O  CN 
>o  00 

co  O  >o  no  r-~ 

00  CO  lO  On  NO 
OO  l"^  —  NO  t^ 

l^  -H 
NO  lO 
lO  lO 

CO                —         CO 

00  00  >0  CM 
00  CN  VO  M< 

10  00 

On  rt<              O 
CN                O 

O 
NO 

NO 
ON 

O  ■"*<  ■*  O  co  no 

•*t<  —  t^t^- 

NO  CN 
lO  NO 

.H^  ^H   NO   •—   00 

^  NO  NO  —  CM 

On  co  CN  f^  10 

O^ 
O   "> 

—1  CM        no  •**<  rt< 

TjH                       —             CO 

On  O  no  CN 

00  co  NO  CO 

NO00CNNOON0"*l^00000CTf 

•—  t^  co  00  O  00  CN -h  —  cOt-i 
lO        NVOTf^OOOfOO 


00 


•^v3oooor»ooONaMNO 

OcONlfiCN)^NT)nn(NTH 

NO  TflCNt-.OCOl—  t~»©N 


NOiONOO'Jft^OOCMOOONOco 

lOt>HONH00f<)OOH 
NO        ^<  -*  NO  CM  ^  t^  ON  On 


O 

00  Tf<  ^  co  ^  co 

CN  Tf<  O  NO 

CN  — 

NO  — 

On  t^ 

NO  CN  CO  —  lO 

00  CN  lO  ON  "* 

O  CN 
l-^  00 

CO  no 

CN  00  CN  CM  lO  00 

■H/1                 —          CN 

00  —  T}<  O 

On  co  t^  >0 

CO  00 

ON  O                lO 

CN                On 

ON 

CO 

10 

O  CMJ  >0  —  *—  NO 

CN  ^  — <  co 

On  O 
O  co 

CO   Tt< 

O  —  >o  -*J<  00 
O  On  to  co  On 
•*f  CN        t^  NO 

t~  CN 

—  On 
On  lO 

00  —           NO  —  — 
CO                   —           Tf 

O  —  ^O 
On  co  no  ^ 

O  10   no  10 


00*^- 
t^  CO 
On  >0 


—  O0  O  O0  CN 
rt<  O  00  NO  •— 
On  On  —  <^  00 


00  NO       »o  »o 


^o 

CM  — 

— 1-~ 

10 

o 


-*  NO  CO  CM  O  — 


■^OvHCOtNOO 
"*  —         CN 


NO   Tt  •>*  CO 


OCO^OO 

ON  CO  NO  lO 


CO   3    >n-s 

W  P  o  °r 

Z-,   3   S         1-1   to  -3 

3   3  33   4> 

C  —  TJ  >~ 
3   (j  —  _, 

53  rt'3-S 


o 


3   3 

E  £ 


Q 

< 

-1 

W 

J 
P3 
< 

-1 


5B  ^^ 


to  to 

>   > 

3    3 


J2   E  E 


01  'O  "U  »J«  »^  -C  "J^ 

3-3  "3   w   u   °   S 
B   3   3  c3   r3  crj   pj 


■~  e  O, 


gSmco<-| 


O   O 


Z  TJ    to 

W   C    3 

rV   3j2   S 


u,    to   cS 

M«    ft 
—    UTJ 

ccj  cd  n 

gTJ   « 
<«   *J   >. 

L     U     d 

tU    tU  J3 
-3   >„ 


3 

co" 
Q 
-1 
W 


OhUco^OCK    UUcoO^ 


e 

crj 

tu 

r!    ><t!3 
.0   o  -5? 


21 


co 
vo 
at 


C 
u 
<u 
J! 

-4-» 

O 
XA 

C 

CO 

c 

u 

oj 

■M 

U, 

O 


ca 

to 


& 
H 

C 
CO 

V 

N 

>> 

>> 

u 


£ 
tn 

°o 

C 
CO 

C 


t3 

c 

CO 

c/f 

C 

3 


CA 
O 

O 

ID 

CO 

Ih 
<U 
> 

< 


CO 

H 


<*£ 
ub 
k3 
p* 

< 
to 

o 

OaiZ 


o 

so 

CN 

u  Ov 
<1J 
"0 

c 


-*  vO  Os  00  •  Ov  cn 
»OtNMvO  •  SO  tJ< 
—  —         t^      •         — 


00 

00 

O  00 
OO 
O  to 

co  to  vo 

,601 
,408 

,649 

©^      ■ 

t">  *■»  CO  tJ<  *-(< 
—  -rt<  CN  00  Tt" 
O      On  O  SO  CN 

00     OOOOiO 
rj<     so  O  10  to 
00     —  co       cn 

cn  10  —  cn 

00  01  so 
t-  —  -* 

00  Ov 

60- 

*-      1 

O 

cn 

tA 

O  —  »>-  "0  CN 
CN 

so     co 

CO  — 

© 

CN 

Os 
© 

OMfCC» 

Os  CN 

OOtO- sOsOOO  —  00 

00  co 

SOOO 

SO  00 

—  t— 

r—  10 

CN 

f-  lO  CO  >— 1 

SO 

O  On  co  co 

— 1  co  -h  Os 

co  —  00  r— 

•  CN  CO 

000000  —  ©CNt^OO 

10  Os 

lOCSlOv 

SO© 

co 

IO   Tj< 

© 

CN  ©  —  10 

On 

©  ©  Ttf<  co 

Ov  00  Os  •* 

CN  CN         — 

CN 

TjilO- ©lOOOOOOO 

r--  Tt< 

SO  co  so 

SOON 

10 

00  t~ 

'O 

sO<tOc» 

t^ 

001^  lO  y-< 

—  lO  CN 

to 

rtrtNlOrt                SO 

**© 

00O 

Os  *3* 

*- 

© 

„ 

t-~  10  •-!  00 

CN 

00  rH  CO 

Tt<  t^.  — 

CN  CN 

CN 

10 

■O 

<* 

w. 

(A 

CN 
© 

(A 

(A 

00 

Os  Os  O  O0 

SO  co 

OOt^t^OOco^sOsO 

OS'* 

OOsOs 

00  On 

—  ** 

00© 

>D 

—  ©  t—  — 

On 

On  CN  ©  Os 

©  OMO  vO 

CS1-H00  1O 

to  on 

CNlO"*OOssO*~CN 

O  SO 

CO  co  "* 

t— 1  y—l 

Os 

—  u-> 

SO 

00  00  00  © 

-r 

<-h  so  so  On 

CN  —  ■*  CO 

T— 1    *-H               T— < 

CN 

Ost^-CNt^Os'^O'* 

10  — 

SO  tJh  00 

On  co 

*— 1 

© 

© 

CO  to  —  0 

Os  so  so  ■— 

—  ©J^. 

** 

—  tO  "*              — 1  "3* 

Os  00 

OOOiON 

CN 

Os 

On 

t^.  CO  00  CO 

^1 

so—     1 

00  CO  ^t 

CO 

C*2 

ro 

tA 

tA 

(A 

tA 

so 

to 

© 

CN 

©  t-.  co  Ov 

O  CN 

coco"*  —  OOCstOsO 

On© 

—  CO  CN 

SO  r— 

—  CN 

lO  00 

CO 

Ov  —  ©f~ 

t^. 

sOCNOs©lost-cosO 

r—  Os  00  Ov 

SO  — 

—  CN-^CN-^TflOOs 

tJ<  — 

00  SO  CN 

SO  — 1 

** 

t^  10 

CO 

to  O  —  CO 

O 

CN  Os  O  vO 

so  Os  —  — 

CO  CN 

SO  lO 

sOtOt— Ov  —  Os^OsO 

CN  rf 

00  Os*- 

lO  co 

© 

CN  Os 

CN 

CN  00  lO  Os 

to 

t-»  Os  *— 1  co 

OvOO  © 

CN  —  so  co  —               -* 

cn  r-. 

t-H 

CO  — 

UO 

r~- 

OO 

CO  to  ©  -* 

** 

CO  ■«*     1 

00  co  so 

CN  — 

CN 

CN 

«-H 

-* 

>* 

CN         — 

•* 

tA 

tA 

IO 

(A 

so 

© 

"OO  OO 

—   00 

sONCsiiowjcCOOr- 

so  t^ 

Os  —  -* 

■*  00 

—  00 

SO© 

O 

—  cn  r~  so 

SO 

O  — Cs© 

CN  00  to  CN 

1-1  00  CO  00 

t~~  CN 

sOOvCNSOOO©  —  — 

t—  00 

Os  00  ^ 

CN  •>* 

to 

t^   Tt1 

i — i 

CO  OS  CO  CN 

00 

co  t-~  ©  © 

Ov  CN  SO  CN 

CN  H 

SO  10 

OvrfOOCNOOvOtOOv 

■*  CN 

^*- so 

CO  00 

r- 

00 

OS 

CN  On  so  "* 

CN 

vO  CO  t^-  CO 

to  •«*  t^ 

rt-H^fCj                   co 

t~-  00 

so  — 

00 

<* 

CN 

CN 

©  SO  t^-  CN 

t^ 

lO  CN     1 

t~.  co  ^ 

"* 

■* 

CN 

co 

tA 

tA 

(A 

tA 

aw 

BO"' 


Os 
Os 
"*  CN 

©^ 
SO 


Os 
lO 
<?© 

00 


O 

M 

H  so 

p^lO 

§1 

cyfH 
^^ 

<J 

H 

< 
U 

to 

to 
to 

PQ 


+ 

to 


Os 
Os 

©^ 

■«* 

CO 


On 
CO 
<^  — 

SO 
CN 


"?© 
©^ 

00 


© 
00 

U  CO 
<U  CN 

*o 

c 


0  S 

u 

0)   c3 


"J   O 

.3  u 

c  3 


Os  — 1  so  co  Os  00 
to  lO  t^  CN  00  CO 
SO  to  On  CN 


sOco©co-^<^f"*Ov 
vO^cosOiOOv  —  Tf 
On  —  N  lO  ON  t«3  c- Cn| 


—  —  Tf  lO  CO  00  CO  CN  —  00 


CO  CO 
—  00 


lO  CN  © 

**  Tt*  ^f 

On  ©  so 


00  cn 
to  to 


— I  CN  CN 
tO     I 

tA 


t~-  SO 
Tt<  SO 
co  co 


CN 

ON 
CO 


—  r— 
■o    I 


■* 
co 


•>*  «-~  ■*  so 

*^- ©^ 
SO  co  —  Os 


aocoN 

tO  —  CN 


CN  On  ©  CN 
to  t^  00  -* 

■>*  CN  ©  •* 


Ov  "*  — 


tO  CO  CO  SO 

cor-  00  — 

tO  SO  00 


•*  ■*© 


TfiOsOr- 

1^.  •* 

rtvor-cs] 

"*  — 

T*  co 

CN  On 

OOOnOOncn^iOO 

t~~  vO 

Os  CN  — 

©t^ 

«o 

00 

© 

v©  t^ 

CO     I--  to  ij<  0 

vO     !>.  On  ©  ■<* 

CN  t^  CO 

to  On  ©  r-~  ©  ©  t^- ©    —to 

©  ^f   Tf 

—  0 

co 

CO  CN 

VO      00  00  OS  CN 

00     r»Csisot-« 

SO  ■*  Os 

oosocooooot^os- 

CO  to 

CN  Ov  lO 

Or- 

to 

—  so 

f-      vo  —  ©  lO 

Tj<      CN  ©  t^  CO 

00  ©  CO 

CN  CO  On  to  CN  —        CN 

Os  co 

-co- 

CO to 

so 

CO 

CO      O  CO  t^  vo 

N      vOsO     1 

Ov  CO  so 

«— « 

CO  co 

co    1 

CO      I 

1—1 

Os 

Os     t^i  —  — 

t-      —     1 

I 

tA 

w+        1 

1 

w. 

<«.    1 

1 

CN 

so 


00  co  OS  •*        ©  — 
Os  t—  r—  co       ©  00 

CN  CN  CN  SO 


lO  Ov  to  Tj<  Tjt  CO 

CNlOvNN  O0  SO 

cn  — 1  r^  ^f 


O0  SO  OS  CN         CN  tJ< 
lO  •*  t-  00  CN  OS 

—  —  SO  ■* 


CNSOOSIO"#'#©^H"#CN 

l^sOOst01^CO©,*h*T*' 
00SO  —  ^rtMOvOM  "* 


00  00  OS 
CN  —  On 


—  CN  f-  Tf  CN  ■ 


Os  O© 
co  co 


Ost-00©CNsO00r- 

I--IO00CNVO00ONC0 

co  —  r-iosO00sOOv 
—1  CN  lO  CO  — 1  SO 


©00r-©COCN  —  CN 
co©SOOOtO©vOsO 
—  Os>O00CN*-»so-* 

■—  —  -^<  CN  —  lO 


CN  lO 

©  CO 


co  © 
CN  CN 


CO  v© 
so  •<* 
lO  CO 


— 10 

CN 


On  —  t^ 
t^  t~~  On 

t— .  so  so 


CSIW^ 
"*  CO  vO 
SO  CN  t* 


Tt<Ov 
CO  I— 


so  co 
CN     , 


CO  ■* 
ION 
t-  CN 


lO  00 

—  ^ 
■*  — 


O0 
so" 


lO  l~» 

—  OO 
Ov 


*^  vO  On  ^J< 
00  "*  00  t— 
r~-  00  cn  so 


©  CN  CN  •* 

co  —  — 


so  co 

©ON 

*#  — 


to  00 
©  to 
lO  CN 


—  CN 

5.  I 


so  CO  *—  O 

SO  ©  •*  — 

On  —  00 


to 

•* 


CN 


10         — 


On 
CO 

t^  so 
O  10 

Ov  — 

co 

10 

Tti  ^  so  Os 

to  ©  00  00 

CN  SO  ©  © 

CO 

CO 

CD 

O  —  so  so 
CN  CO  ©  «* 
—  SO  —1  CN 

O  so  co  r- 
CN  O  SO 
so  to  SO 

to 

tA 

CN 

CN  t^  On  ^ 
CN 

"0 
<* 

Ov  •*    1 
tA    1 

tJi  CN  — 
1 

Os 

On 

CO  t^ 

©  ^h 

O 
IO 

©  10 »-» to 
to  to  ■*  •— 
CN  t--  On  00 

1- 

VO 

CO  -*  t+i  © 

00  CN  SO  "* 
CO  00  CO  ■— 

fONvf-i 

so  t^>  •— 

©  "*  CO 

© 
-* 

tA 

© 

00  r—  so  co 

VO 

CO 

CO     1 
tA 

CO  CN 

1 

a 

■aJi 
cd  cd 


v , 

u 

CJ    (U  ■ 

^<   3   <U 

l'*    c^S 

03         C   3 

^5         cB 
O   tn   u   <n 

cu , 

1_  — • 


CO 


Jc-3 
00.5? 
"3    ?J 

^^ 

"O  ^3 

<U   H 

•   >-i  J3 

CO   C    3 
-°   3   3 

3-a"0 

O  O  p 
w   »-   o 


CJ 

E 
a 
a>'3 

a  o* 

g  <u 

-a  c 
c  c3 


•s  <u 


»    DO 

QCQto 


to^2-£i_§ 

O^'S  co -5 


B 

tu 

a 

V. 

<u 
in 

3     . 
O  — 

<u  ca 
3.ti 
ai  a  a 

c    Ct>    u 

0)     (J 

°-.!2   3 

X   c    O 
CD  3 

a-a  00 

O   3    •- 

u  a  ™ 

^      O    4J 

5  ° 

TO     +J 


to 
< 
to 

to 
to 
to 


T3 

CJ 

cn  "*" 

u5*o 

O    CJ 

-o  — 

CJ   o 
CJ 
<ZI    OJ 

c^ 
o  ca 
c  > 


C/3 

to 


ST3    CJ    CJ 

£  cj  >  +2 
ca  dj.c  c 

-ity)toto 


in   ca  03 


o  o 


•    CJ 
CO     > 

Sua 

cj2  «« 

D   C   P   tn 

v;  o  -  u 

to  °  .5  3 
to-S  2tJ 

to    u   "  *i 
to   fc-O   c5 

o-S  £.> 

QOtoto 


c 
.9 

CJ 
3 

o 

a  co 

e£ 

1-   3 

cB  +-> 

*-*-!       CJ 
>— 1       U 

o  ^ 

« s 

—  E 


-a 

CJ 
CJ 

c 
o 

c 


C 

o  rt 


ca 


c  c 

.2.2 

*~>  -*-> 

CJ    CJ 
3   3 

-o-o 
o  o 

u    u 

a  a 
S  S 

ca  ca 
toto 


to  c 


CO 


< 

S^E 
to-g.S  § 
<s>  c""  3 

c  —     O 

,u«    u 
<  oa-5 

— <    co   03   JS 
CJ    CJ    CJ      CO 

g  S"o  s 

>— 1   03   m     O 

toUci?  H 


o 
o 

OJ  ~ 
S  CJ 
.S    CJ 


OJ  CJ 

CO  CO 

03  03 

O  CJ 

u  t- 

3  3 

0-.P-, 


to    j- 

cj  3 

CO    OJ 

c 

OJ 

x  2 
oj.3 

.3  su 

S  o  _ 

CJ    OJ      to 

a  to   03 
oca    w 

—  -3    — 

ion 

CO     V*     +J 

03   3     O 


a  3 


T3 

C 

OJ 

a 

OJ 


OJ^    «>_ 
°    O    03    3 


0J_   CO 
CJ 


3  ^J:"^ 
.oS-ca^ 

^.    3   4^    c 

03   £    03   03 
U-Uto 


CO     CO 

„,  MM 
M.S.S 

E'S'E 

C      U      Ih 

u   03   03 
rt    CJ    OJ 

M1U  +i  ■£ 

C  +J  3  C 
.3  c  cj  oj 

£  a  E  E 

ca  E  cj  oj 
S  oj  00  00 

.      be  03    03 

>.  ca  3  c 
rs  c  03  03 

E  g  E  E 

>i2   3^^ 

_,-0  3  C 
^   C    03   03 

«   ^la 

C    o  •  -  • - 

n^2  a  a 
ca  ca  03  03 
totoUU 


22 


CO 
VO 


XI 

-4-» 

o 

Xfl 

•o 
a 
ra 

c 

<u 
X 
u 
o 

E" 

u 

a 

to 


c 
<u 

N 

CO 
>> 

0) 


13 

C 
m 

T3 

C 


O 
U 

be 
#C 

ra 

u 
<u 

a 
O 

<u 

<U 
> 


.a 

CO 

H 


J"? 

Mo 

< 

o 
><   .o 

OcSZ 
OJ 

CO 


o 

i-  ( 

OJ 
T3 


cn  co  c~-  On  t--    Mfl  oo 

aoooiooo    ocsi-i 


\ONO>0^      CN  CO 

cn  co  to    OS  o 


»-i  fOt^OO")'* 


OOO 
SO  CN 


CO  ^*  vO  -h  \0 
CO  I—  >-i  rt<  -^ 


00  ■>* 
r-  to 

NO  CN 


On  O  On  «0  to  00 

CN  CN  -H  i-H 


On  O  CN  NO 


«n«^I^ 

NO  CN  CO  CO 


o 

O0 


00  •"#  Is-  NO  CN      CO  O0 
*-•  CN  00  no  tJ<     ONt- 


NO'J'OO^ 


no  t^»  CO  CO  NO     On  NO 
CO  CN  00     co  «-i 


OnOOnnOCN     00O00 
00t^O">t-     <0 1~»    NO 


*—  tJ<  tt>  On  t~-     t~  rf 

*-H  "*  CO  00       NO  NO 


00W)OW)O>rtff)i*'HOCNi 
ro        tF  i-i  On  CN  00  On  -h  On 

i-i  -HNrt  CN  CN 


NO  no 

CNNOOOONCN^ti^rJtcOJOON-* 
Ovr^NOOOOO-H-HMf^NT-i 
00         CN  T*<  00  CN  lO  NO  CO  <0 


On  co 
OJ  00 
N  CN 

■— I  CO  On  *~-  i-H 
O  On  i-i  iO  On 

CO  NO 
NO  NO 

to  to  Th  On  r~- 1-- 

CO  NO  i-H  CO 
On  co  NO  Tf 

000 

00  tO               -* 

— t               O 

00 

NO 

00  C—  »H  no  00  On 

NOOnO-h 

CNlt-.  CO  CN  t-- 
O  CN  <-h  IO  CN 

NO  co 

(N^rHlOlOO 
IO  -H            »H 

00  to  On  t~» 
O  co  NO  "* 

CO 

NO  O                   NO 
CN                   IT) 

On 
On 

3  S3 

0iOu? 

<ZtO 

feJO 

wrfz 

Cq(/J 


On 
On 

■***  CN 
O^ 

NO 

CN 


O  CO  CN  •-<  O      ONO    f 
OOrHt^CNjo     rf  On    "* 


OOlOCNCOrJt      ON-"*-* 


Tt<  CO  CN  1>-  — h      CO  CN    -H 

On  CO  00  <-*  O      OiN    t- 


00  o 

©<OCOO*^©CN-*»ONOOOIO 
00CO»Ol^-00CNCNt^.NOtO'-i 

coCN»OOnnOnO>OCNOnOn 


CN 
CA- 


CN  -h    ^H 


O  00  NO  000  -N 

i-i        CN  •th  On  O  On 


On  00 

Tj<CNON00CN-H00CO00r^T±i'^H 
t^ON^^t<»-l'*CONOCOCN-H 


CN 

CO 

OiNOrHOlON 

OOnOnO 

tO  IO 

00*-- 

ON  -H 

Tt<  NO  CN  -*  — i 
00  C—  O  rf  NO 
On  t-h  rfi  to  to 

t~  CO 

CN  00 
00  CN 

CCNCNrtO 

Tf  '—I  t-H                     CN 

CN  00  rf<  — i 
On  CN  co  -^ 

OOn 
CN 

00  O               ■* 

^H                   IT) 

O 

On 

CN  rf  On  On  "*  -^ 

rtCOO 

NO  00 
On  no 

O  ■>#  co  t-~  00 
NO  ^  CO  »■  lO 

•O  tJ<  ro  lO  O 

NO  co 
CO  On 
to  CO 

IO         —l                CN 

CO  Tj<   Tl<  O 

On  co  co  >0 

IO  oc 
CN 

NO  ~               ^-i 
»-l                 CO 

00 

c/)H 


+ 
»o 


On 
On 


On 
CO 

CO  ^H 

6^ 

NO 

CN 


^O 


1-,  CO 

<u  cn 

c 

53 


-h  CO  CN  -^  IO  On  IO 
O  CO  On  »0  •*  "iio 


On  On  tJ<  io  ^t<  co  no 
CN  *-h  On  On  O 


lO-H-rt<ONr-~cONOON'-iCNCOt^ 

NOONONOOfl'HNO'-llOC)'-! 
t^-CNNOTtllOt^-CONOONNO 


•rtCOTjtco-HCN^co 


*#00coco00    nocnno 
OnCNOOCOCN     cocnoo 


NCOO"*      CO  ON 
ihCnj^Ov     On  O 


NO  «-.*•»  CN  -H 
00  t^  CO  CO  CN 

■rt  CO 

>o  «* 

CN 

On 

no  On  >0  no  «J< 
CN  t-i  on 

NO  o 
ON  —I 

ro 

7 

CO  ■<*  00  On  O 
On  00  O  nO  00 

CN1N 

O 

nO  O  On  t^-  00 
<-h  CN  *-h  00 

On  IO 

00  — i 

NO 

CN 
1 

-<J<1^-OOconO     00  ^    NO 
NOCNIMO      00  ' 


rtCNrHO      ON  CN 


•*o 

iocoOOOnnOconOOOn^On 
OiNOiO'^"*c»Ot^'-'NOCS 

NO  ■-<  O  NO  ^t1  CNJ  00  IO  ^  Tf 
CN    t-i  CN  CO  CN    i-i  CN  CO 


COONONOONO^ft^NOONOOlO 
NOOOOOOOOtOONOCO^H>— I 

t^-— inOOnnOioj^-cnco-^ 

tH  ^-1  (N  -H  rtrtCN 


-HOOlOCNOCOtONO^fNOlOCN 
h\Oi')OOi010010nO>h 
CO         IO  NO  <-i  CN  IO  O  »0  On 

*-t  •-!  CN  ^-l         -h         CN 


•— lONlOCOCNOO-^tl'-|ONCN 
WJONfONOMCNlKKiTfrt 

O       to  co  t—  oo  to  r^  i-H  t-~ 


CN 

O  NO  CN  ©n  t—  cn 

NO  NO  «-l  OO 

CN  NO 

ON  NO 
CN  OO 

O  -*  CN  CN  NO 

O  <0  NO  NO  tO 
t^  C^  T)H  y-4   -Tf 

On  On 
NO  CN 
NO  NO 

t^  t-~  cn  00  no  no 

IO                                   «H 

cot-~  CN  O 
O  CO  l~»  tO 

NOO 

c^  CO 

NO  O            -H   00 

CN 

5 

On 

CO  to  00  Tt<  NO  IO 

TH  Tf<  00  00 

NO  CO 

i^  oo 

Th  tt> 

On  On 

12,500 

30,116 

303 

1,071 

161,383 

CN  CN 
t^  NO 
CN  NO 

•># 

CN 

On  t^  i-<  O  Tj<  to 

tO                       -H              -H 

T-H  NO  CO  IO 
O  CO  C^-  Tj< 

On 

NO 

On  cn  no  tJh  O  Th 

Tf  CN  -h  On 

O  co 
CO  00 
ON 
V* 

9,954 

23,989 

222 

1,011 

124,357 

NO  O 

"*  co 

!>. 
CN 

Nr-nOiflO 

IO                       »-H              ^H 

i-i  Tt<  NO  On 

O  <o  r—  •>* 

Tf 

NO 

On  O  "*  On  no  co 

tSOOrt 

TfN-H 
NO   TH 
—  CN 

o"-T 

rni-i 
V). 

00  O  tO  00  CN 
O0  O  CO  O  00 

CO  O  i-1  *■»  oo 
*^  00               00 

^H                   O0 

00  to 

■rt  ON 
IO  NO 

no" 

to 

NO  IO  '-h  CN  CO  00 

IO                i-i         -^ 

t—  NO  CN  CN 

On  co  *■»  to 

rji 

IO  O  -^  ON  On  CO 

00  CO  TH  Tf 

On  IO 
r^  co 

— Ton" 

CN 

t^  co  tO  O  On 
rt<  On  00  co  CO 
On  On  CN  t— •  t^ 

NO  to                t^ 

«H                 NO 

00  t^ 
00  tr-~ 

CN 
CN 

Oi1       CNiroN 

IO                     ~H            -H 

CO  IO  tJi  00 
O  CO  t~  Th 

efl 

o 

+^ 

E 

u 

a; 

ffl 

SJ 

I4H 

O 

C 

u 

SJ 

Si,-0 

M 

C 

B 

c3 

3 

c<Z 

W 

CO 


c 

<L> 

5 

'3 

cr 

•a 

-a  c 


So 
■a 

c 

crj 

O  -n 


r^  J  •£  be  JJ 

O      -5  3^  ^  a) 
U 


3 
X) 

o 


B 

— < 

.S  « 

S.2-SI 


co  c 


c   H  9*  ss  "2  o-g 


o  a>   +j 

a1?  § 

ca  o    g 

— .— .    c3 

rt   c3     C 

o  o  ,2 


CO 


c 
o- 

rt   O   C'^ 
0—;-5  rt   c3 

0  S  a£" 

QEo 


a  C3 


Q.  4) 

•o  a 
+j  a 

C  3 
ET3 

a  c 

3  rt 
O*  cn 
OJ.S 

S,  a  §  2  IS  -a 
u  *o  h  h  r*>  cs 


O    oj 
Si  ■ 


OJ  ' 


bo  co  5J  oj  oj  oj 

c  c.S .S .S .5 

LJ   OJ.S   3   SJSJSJS  "J 


..25- 
xi  i2  o  o 

•SCO 


W 

•s  § 


« 


T3 


«  c 
o 


co  c  h-s 

M   OJ   Js   O, 

>  5  c  u  i.  ■  «,  - 

i—  J£    >   C    C   c    u 
"   C  -3  !S-^  ,4>      • 

5  o--.Su2^  o 
S  »  c  5  c3-s^-^ 


c  c 
oj  oj 

E  S 


Q 
< 

W 
J 

< 


££  h« 


cn  cn 

OJ  OJ 

>  > 

c  c 


&   E  S 


3     *   CO     (^ 


o  o 


tin    <" 

°£ 

h8 

Z  -o 

ex  S 

>>J3 


i_   cn  rt 
00  OJ   Q, 

—   cj-O 

rt  «  c 
E-o  « 

<"  S  >> 

u   u   crj 

v  vj: 
-c  >_ 


OJ 

J= 

cn 

3 
XI 

co" 
Q 

W 


CuUco^OQ< 


O   CX   cn  $ 
C*   O   ^rtg 

UUcoO^ 


23 


This  report  results  from  the  cooperation  of  state  and  local  Farm  Bureau  Farm  Management  As- 
sociations and  staff  members  of  the  Department  of  Agricultural  Economics  at  the  University  of  Illinois. 
The  information  is  for  farmers  and  workers  in  farm  management  extension,  teaching,  and  research  and 
for  others  assisting  Illinois  farmers  in  business  analysis.  The  report  supplements  work  of  FBFM  field- 
men  by  providing  comparative  standards  for  farmers  enrolled  in  the  service. 

The  cooperative  effort  of  the  university  staff  working  with  36  fieldmen  who  are  supported  largely 
by  fees  paid  by  farmers  makes  this  educational  and  service  program  possible.  By  participating  in  this 
program  each  farmer-cooperator  (6,210  reporting  this  year)  increases  his  chances  for  successful  farm 
operation  and  contributes  to  the  improvement  of  Illinois  agriculture. 

Farmers  are  continually  making  adjustments  in  their  farm  business  based  on  studies  of  their  farm 
records.  When  impact  of  these  adjustments  are  measured  in  constant  dollars  (1957-59  price  levels)  we 
find  from  a  study  of  50  central  Illinois  farmers  that  total  value  of  farm  production  increased  $13,207 
per  farm  from  1951-53  to  1960-62.  Cash  operating  expenses  and  depreciation  on  these  farms  increased 
only  $1,899  per  farm  over  the  same  period.  Adequate  records  are  part  of  the  necessary  foundation  for 
successful  farm  planning,  management,  and  operation. 

We  hope  that  this  39th  Annual  Report  will  be  used  to  contribute  to  more  profitable  farm  operation 
and  a  more  desirable  level  of  family  living. 

Harold  G.  Halcrow,  Head 
Department  of  Agricultural  Economics 
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